
APPARATUS IN SDH TRANSMISSION SYSTEM 



5 BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a reception 
pointer processing apparatus in SDH transmission 
system, especially a reception pointer processing 
10 apparatus used advantageously for the synchronized 
optical communication network called SONET in the 
North America. 

(2) Description of the Related Art 

As it is well-known, in recent optical 
15 transmission technology, following the standardization 
by ITU-T, a transmission unit based on a synchronous 
transmission system called an SDH (Synchronous 
Digital Hierarchy) [transmission system based on a 
synchronous transmission system called an SONET 
20 (Synchronous Optical Network)in the North America] is 
mainly developed in place of a transmission system 
based on the general asynchronous transmission system 
called a PDH (Presiochronous Digital Hierarchy). 

Moreover, recently, as the circuit capacity 
25 (transmission rate) processed by these SDH 
transmission apparatus or SONET transmission 
apparatus is increased significantly for instance from 
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600Mbps to lOGbps, respective transmission apparatus 
are needed to be increased in capacity and in rate. 

FIG. 29 shows an example of a representative 
SONET (SDH) transmission network. The example 
5 shown in FIG. 29 is called PPS (Path Protection 
Switched) ring network and comprises a plurality of 
multiplexing apparatus 101 to 106 (node A to F) 
connected in ring, wherein a multiplexed frame 
(transmission frame) called STS (Synchronous 
S 10 Transport Signal) in SONET and STM (Synchronous 

Zl Transfer Mode) in SDH is so composed to communicate 

r; all the way switching over Primary/Secondary path 

jff depending on the state of the transmission line among 

^ respective multiplexing apparatus, 

; a 

\| 15 Here, among the respective multiplexing 

y apparatus 101 to 106, multiplexing apparatus 101, 

ri 

K 103, 104 and 106 (nodes A, C, D and F) are respectively 

designed mainly for relaying input transmission frame 
and various processings will be performed including the 
20 replacement processing of an overhead for this 
multiplexed frame, the pointer replacement processing 
and others. 

On the other hand, the remaining multiplexing 
apparatus 102 and 105 (nodes B and E) perform 
25 respectively overhead termination processing for the 
multiplexed frame and send to the terminal side, by 
extracting the lower order group signal [for instance, 
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VT (Virtual Tributary) 1.5, DSl (Digital Signal level 1) 
and others], containing in the frame or compose a 
multiplexed frame by adding the overhead through the 
multiplexing of the lower order group signal from the 
5 terminal side. 

In the above composition, the SONET 
transmission network (PPS ring) shown in this FIG. 29 
allows to transmit data (transmission frame) with a 
high rate all the way conserving an extremely high 
H 10 maintenance and operation capability by relaying or 

CH terminating STS frames in multiplexing apparatus 101 

Ul to 106 and, at the same time, by transmitting all the way 

fn switching over the path to be used (primary/secondary 

path) conveniently. 
J 15 The overhead in the SONET (SDH) 

transmission system is classified into a section 
O overhead (SOH) for transmission line and a path 

overhead (POH) for path and in the multiplexing 
process, a method is employed to multiplex by adding 
20 the path overhead (POH) to a signal of the lower order 
group side and by adding the section overhead (SOH) at 
last. 

In the SONET (SDH), at this time, the 
information (pointer) indicating the frame leading 
25 position or the frame composition of respective lower 
order group signals contained in the multiplexed frame 
will be indicated in a portion called a pointer byte in the 
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overhead so as to permit to perform the relay or 
termination processing in the multiplexed frame while 
adjusting the slight frequency (phase) displacement of 
lower order group signals contained in the multiplexed 
5 f r a m e . 

So it becomes very important to process the 
pointer on data (multiplexed frame) transmission in the 
SONET (SDH) transmission system. 

FIG. 30 is a block diagram showing a 
10 composition of essential parts of the multiplexing 
apparatus 1 0 i (provided that i=l to 6) in respect of the 
yi pointer processing function. In the multiplexing 

apparatus lOi shown in this FIG. 30, the STS-12 frame 
after overhead termination processing is received as 8 
^ 15 serial data (78Mbps) and the pointer processing for this 

H" frame (reception/transmission pointer processing) is 

; , = 

Q performed in parallel by the STS-1 frame unit and the 

apparatus comprises, as shown in FIG. 30, a separation 
section (DMUX) 111, a reception pointer processing 

20 section 112-1 to 112-12, a clock changeover section (ES 
section) 113-1 to 113-12, a transmission pointer 
processing section 114-1 to 114-12, a multiplexing 
section (MUX) 115, an alarm processing section 116 and 
a PAIS transmission control section 117. 

25 Here, the separation section 111 changes the 

rate of input data (8 serial data) into the 96 parallel 
data [S/P (serial/parallel) conversion: 78Mbps->6Mbps] 
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to separate into the STS-1 frame of 12 channels; the 
reception pointer processing section 112-j (provided 
that j = l to 12) is designed to perform respectively the 
reception pointer processing as shown in the. following 
5 items (1) to (3) for instance in respect of the STS-1 
frame [channel data (ch. j)] in its charge and here, the 
pointer processing will be performed based on the state 
transition corresponding to the leading channel and the 
dependent channel individually for each channel 
10 according to the frame size (kind) setting 
[concatenation (CONC) setting: STS-3c/12c] 
established fixedly from the outside. 

(1) Generation of Jl enable signal by detecting 
the leading position (Jl byte position) of the lower 

15 order group signal contained in the channel data from 
pointer byte (HI, H2 byte; total 16bits) contained in a 
data channel. 

(2) Detection of the NDF (New Data Flag)-bit, 
the SS-bit and the 10-bit pointer value of the pointer 

20 byte. 

(3) Alarm detection of the PAIS (Path Alarm 
Indication Signal), the LOP (Loss Of Pointer) or the 
like from the pointer byte. 

Here, the NDF-bit is the bit comprising 4 bits 
25 to be used for changing immediately the operation 
pointer value (active pointer value) to a new pointer 
value and 3 bits or more should correspond with "1001" 
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as the detection condition of NDF enable. 

The SS-bit is : on the other hand, the bits (2 
bits) used for indicating the frame size of the lower 
5 order group signal contained, while 10-bit pointer value 
is the bits used for indicating in binary code the leading 
position (offset pointer value) of the contained lower 
order group signal and they comprise respectively 5 bits 
increment-bit (I) and decrement-bit (D). 

10 Moreover, the PAIS will be detected when all 

pointer bytes are "1" and the LOP is detected when 
invalid pointer is detected sequentially for given 
number of times (8 times for instance) and, when these 
anomalies are detected, the PAIS transmission control 

15 to the transmission pointer processing section 114-j 
will be performed by the PAIS transmission control 
section 117 in order to inform the downstream devices 
of the transmission date as the AIS state. 

The clock changeover section 113-j is designed 

20 for clock changing [transmission line — > system side 
clock changeover] the channel data (main signal data) 
after reception pointer processing in the corresponding 
reception pointer processing section 112-j respectively 
while the transmission pointer processing section 114-j 

25 is composed to detect NDF enable or to detect staff 
request, or to detect transmission pointer value for the 
main signal data after clock changeover processing in 
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the corresponding ES section 113-j respectively. 

The multiplexing section 115 is designed to 
rate-convert (P/S conversion) the main signal (96 
parallel data) processed in parallel by the STS-1 unit in 
5 the reception pointer processing section 112-j, the ES 
section 113-j and the transmission pointer processing 
section 114-j into original 8 serial data before 
outputting it while the alarm processing section 116 
performs the alarm processing corresponding to the 
35 10 frame kind (CONC) setting (STS- l/3c/12c) from outside, 

£== based on the PAIS, the LOP transition information 

5 5 ; 

s\" detected by respective channel units as mentioned 

IF" 

below in the reception pointer processing section 112-j. 

yj 

!L. The PAIS transmission control section 117 

s i 15 outputs the PAIS transmission control signal when the 

"yj PAIS or the LOP is detected by the channel unit in the 

□ reception pointer processing section 112-j and outputs 

compulsorily the PAIS transmission control signal to 
all channels independently of the state of the reception 
20 pointer processing section 112-j (PAIS, LOP) upon 
reception of the higher order group alarm [LOS (Loss Of 
Signal), LOF (Loss Of Flame), MS (Multiplexing 
Section) AIS or the like] detected at the reception end 
on the transmission line frame. 
25 In the multiplexing apparatus lOi composed as 

mentioned above, first, the input data is separated into 
the channel data of the STS-1 unit through 8 -> 96 S/P 
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conversion in the separation section 111. Separated 
data of 12 channels is submitted to the detection of 
alarm (LOP, PAIS) or the pointer value by the channel 
data (STS-1) in the reception pointer processing section 
5 112-j before being transmitted as the main signal data 
(main signal, Jl enable signal) to the clock changeover 
section 113-j. 

In the clock changeover section 113-j, the clock 
changeover of the main signal and the Jl enable signal 

10 input from the reception pointer processing section 
112-j to line — ► system side is processed in parallel for 
12 channels by the STS-1 unit and the main signal data 
after the clock changeover is transmitted to the 
transmission pointer processing section 114-j. 

15 In the transmission pointer processing section 

114-j, the detection of the NDF enable request, the 
detection of the staff request or the detection 
transmission pointer value are respectively executed in 
parallel for 12 channels, by the STS-1 unit, from the 

20 main signal data after the clock changeover in the clock 
changeover section 113-j to insert the pointer byte (Hi, 
H2 byte). 

Here, when the PAIS, the LOP at the reception 
pointer processing section 112-j or LOS, LOF, MS-AIS 
25 or other higher order group alarms at the transmission 
frame reception end are detected, under the control of 
the PAIS transmission control section 177, the main 
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signal data will all be set to "1". 

Then data processed in parallel by the STS-1 
unit respectively in the reception pointer processing 
section 112-j, the clock changeover section 113-j and 
5 the transmission pointer processing section 114-j as 
mentioned before is submitted to 96 — ► 8 P/S 
conversion (6 Mbps — > 78 Mbps) in the multiplexing 
apparatus 115 before the transmission. 

In other words, the multiplexing apparatus lOi 

10 is so composed to separate the STS-N (N = 48, 192,...) 
level multiplexed frame of the STS-12 level or more into 
the STS-1 frame, minimum path unit for executing in 
parallel respective reception pointer processings and 
transmission pointer processings. 

15 To be specific, the reception pointer 

processing section 112-j (reception pointer processing 
apparatus) comprises, as shown respectively in FIG. 30, 
the H1/H2 byte detection section 118, the pointer 
detection section 119 and the pointer value updating 

20 section 120 while the pointer detection section 119 
comprises the PAIS detection section 121, the LOP 
detection section 122, the concatenation (CONC) 
detection section 123, the NDF enable detection section 
124, the normal pointer 3-consecutive agreement 

25 detection section 125, the staff detection section 126 
and the alarm detection section 127. 

Here, the H1/H2 byte detection section 118 
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detects (latches) the pointer byte (HI and H2 bytes : 
16 bits) corresponding to the concerned channel from 
the main signal input data (channel data), in the 
pointer detection section 119, the PAIS detection 
5 section 121 detects the PAIS from the Hi and H2 bytes 
detected in the H1/H2 byte detection section 118, the 
LOP detection section 122 detects the LOP from the Hi 
and H2 bytes while the CONC detection section 123 
detects concatenation indication (CI) indicating that 
□ 10 the input channel data is in the concatenation state 

01 (called sometimes "concatenation" hereinafter) such as 

3 - 

jjj STS-3c/12c from the Hi and H2 bytes. 

;Z On the other hand, the NDF enable detection 

yJ section 124 detects the NDF enable from the Hi and H2 

O 15 bytes, the normal pointer 3-consecutive agreement 

H detection section 125 detects reception of the 3- 

Q consecutive normal pointers of the same value from the 

HI and H2 bytes while the staff detection section 126 
detects staff information (INC/DEC) from the HI and H2 
20 bytes. 

Moreover, the pointer value updating section 
120 performs the updating processing of the active 
pointer value based on the results of respective 
detections in the CONC detection section 123, the NDF 
25 enable detection section 124, the normal pointer 3- 
consecutive agreement detection section 125 and the 
staff detection section 126 while the alarm detection 
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section 127 detects the alarm information (transition 
information to PAIS state, LOP state) by the STS-1 unit 
based on the respective detection result of respective 
detection sections 122 to 125. 
5 More particularly, the pointer detection 

section 119 is composed for example as shown in FIG. 31. 
In this FIG. 31, 128 is a NDF-bit monitoring section for 
monitoring NDF-bit (No. 1 to 4 bit in a pointer byte) for 
performing the detection of all "1", detection of "1001" 
y 10 and detection of agreement of 3 or more bits with " 1001" 

while 129 is an SS-bit monitoring section for monitoring 

hsss 

U1 SS-bit (No. 5 and 6 bit in a pointer byte) to detect all "1" 

03 and to monitor the SS-bit normal reception, 

s 130 is a 10-bit pointer monitoring section for 

15 monitoring 10-bit pointer value (No. 7 to 16 bit in a 
^ pointer byte) to detect all "1", to monitor "000" to "782" 

(Offset Value in Range), range showing the normal path 
accommodation (containing) position and to monitor the 
comparison result with active pointer value up to the 
20 previous frame and I-bit, D-bit for the staff detection 
respectively. 

131 is an AND gate composing the PAIS 
detection section 121 shown in FIG. 30 with the 
respective monitoring sections 128 to 130, is designed 
25 to output the PAIS indication when respective output 
becomes all "1" and the pointer byte all "1" by executing 
logical product of output from respective monitoring 
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sections 128 to 130. 

132 is an AND gate composing the CONC 
detection section 123 with respective monitoring 
sections 128 to 130, is designed to output the 

5 concatenation indication signal when the NDF-bit is 
"1001", SS-bit normal reception and 10-bit pointer 
value is all "1" by executing logical product of output 
from respective monitoring sections 128 to 130. 

133 is an AND gate composing the NDF enable 
10 detection section 124 with respective monitoring 

sections 128 to 130, is designed to output the NDF 
enable signal when the NDF-bit agrees with "1001" for 
3 bits or more, SS-bit normal reception and 10-bit 
pointer value is within the range indicating a normal 
15 path containing position ("000" to "782") by executing 
logical product of output from respective monitoring 
sections 128 to 130. 

134 is one input inversion type AND gate 
composing the normal pointer 3 -consecutive agreement 

20 detection section 125 with respective monitoring 
sections 128 to 130, is designed to output respectively 
"H" pulse when the NDF-bit is other than agreement 
with "1001" for 3 bits or more, SS-bit normal reception 
and 10-bit pointer value indicates a normal path 

25 containing position, while it outputs normal pointer 
3-consecutive agreement signal when this "H" pulse 
input for the 3-consecutive frame into a 3-stage 

12 




protection section 138 mentioned below. 

135 is a staff information detection section 
composing the staff detection section 126 with 
respective monitoring sections 128 to 130, and is 
5 designed to detect INC/DEC staff information in 
response to I-bit/D-bit inversion number of 10-bit 
pointer value. 

On the other hand, 136 to 139 are respectively 
the 3-stage protection sections and, here, 136 is used 
10 for the 3-frame consecutive reception protection of the 

La PAIS indication, 137 for the 3-frame consecutive 

ill 

lV reception protection of the concatenation indication, 

S 138 for the 3-frame consecutive reception protection of 

%. the normal pointer indication and 139 for the 3*frame 

s l 15 staff operation inhibition protection after the staff 

yj operation [frame containing position shifting ( ± 1)] 

p respectively. 

More particularly, the respective 3-stage 
protection section 136 to 139 is composed, as shown in 
20 FIG. 32 for example, two FF circuits 152, 153 and a 
3-input AND gate 154 and the output (protected output) 
from the AND gate 154 becomes "H" when FF circuits 
152, 153 operate by 1 frame and detection pulse (any of 
PAIS indication, CONC indication, normal pointer 
25 indication or staff indication) is input for 3 -consecutive 
frames. 

In FIG. 31, 140 and 141 are respectively NOR 
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gates for detecting invalid pointer indicating invalid 
pointer indication on a pointer byte; NOR gate 140 
detects invalid pointer for channels corresponding to 
the dependent channel at the moment of the CONC 
5 setting, and takes the state other than PAIS indication 
and concatenation indication as invalid pointer. While 
the NOR gate 141 detects the invalid pointer for 
channels corresponding to the leading channel at the 
moment of the CONC setting, and takes the state other 
10 than the PAIS indication, the normal pointer indication 
and the staff indication (INC/DEC) as invalid pointer. 

Moreover, 142 is a selector for detecting the 
invalid pointer of each leading/dependent channel by- 
changing over the output from the respective NOR gates 
15 140, 141 by the CONC setting which is the external 
input. Here, this FIG. 31 represents a dependent 
(CONC) channel setting when the CONC setting signal 
is "H". 

144, 145 are 8-stage protection sections for 
20 detecting respectively the LOP state (transition 
condition); 8-stage protection section 144 detects the 
8-consecutive invalid pointer while the 8-stage 
protection section 145 detects the 8-consecutive 
receptions of the NDF enable (monitoring only NDF-bit) 
25 respectively. Here, when the leading channel is set, the 
logical sum result by OR gate 146 of invalid pointer 
8-stage protection and NDF enable reception 8-stage 
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protection is taken as the LOP transition condition, 
while when the dependent channel is set, as the NDF 
enable reception 8-stage protection is unnecessary, "L" 
fixed output is realized by the CONC setting signal to 
5 the selector 143. 

147 is also a selector for selecting the normal 
pointer reception condition which is the transition 
condition from the PAIS or LOP state to the normal 
(NORM) state, and as transition condition to NORM 

10 state is different in the leading channel setting and the 
dependent channel setting, it is designed to select the 
detection of NORM x 3 in the leading channel setting 
and the detection of CONC x 3 as normal pointer 
reception condition in the dependent channel setting. 

15 148 is a 3-input OR gate for detecting the 

transition (cancel) condition from the PAIS state to the 
NORM (CONC) state or the LOP state by the logical sum 
of NORM (CONC) x 3, NDF enable and LOP, while 149 
is a 2-input OR gate for detecting the transition 

20 (cancel) condition from the LOP state to the NORM 
(CONC) state or the PAIS state. 

On the other hand, 150, 151 are respectively 
JK-FF (J-K flip-flop) circuits for determining 
respective reception state of the PAIS, LOP from PAIS 

25 transition condition of output from the 3-stage 
protection section 136, LOP transition condition of 
output from 8-stage protection section 144, 145 and 
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detection output of respective state cancel condition of 
output from OR gate 148, 149. 



detection section 190 may perform accurately 
5 respective detection processings of the NDF enable, the 
normal pointer 3 -consecutive agreement reception, the 
PAIS state, the LOP state or the like for the channel 
data in its charge by monitoring (detecting) the NDF- 
bit, the SS-bit and the 10-bit pointer value contained in 
10 the input transmission frame pointer byte. 



example of the pointer value updating section 120 
shown in FIG. 30. As shown in this FIG. 33, the 
pointer value updating section 120 comprises a frame 

15 counter 154, an offset counter (783-ary counter) 155, a 
Jl counter (783-ary counter) 156, a selector 157, 164, a 
latch section 158, a comparison section 159, a decoder 
160, an AND gate 161, an enable control section 162 and 
updating timing generation section 163. 

20 Here, the offset counter 155 is designed to 

count the input data bit number in synchronous 
operation with the input data frame pulse, the offset 
counter 155 counts the bit number of SPE data [pointer 
offset number ("000" to "782")] in the STS-1 frame while 

25 the Jl counter 156 counts 783 bits from the previous 
frame containing the leading position (Jl enable) for 
counting the Jl pulse position which is to be the leading 



In the above composition 



this pointer 



Now, FIG. 33 is a block diagram showing an 
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position of the next frame. Note that these respective 
counters 155, 156 are controlled by the frame counter 
154. 

The selector 157 selects the reception pointer 
5 value and the counter value of the offset counter 155 to 
output as the active pointer value, while the latch 
section 158 latches the active pointer value from this 
selector 157. The comparison section 159 compares 
the offset counter 155 counter value and the active 

10 pointer value latched by the latch section 158 to output 
the Jl pulse if respective values agree. 

Moreover, the decoder 160 decodes "782" of the 
active pointer value while the AND gate 161 takes 
logical product of offset counter 155 output, the decoder 

15 160 output and the INC indication detected by the staff 
information detection section 135 shown in FIG. 31 to 
send the active pointer value updating ("782" — ► 
"000") instruction to the updating timing generation 
section 163 upon the reception of the INC indication 

20 when the active pointer value is "782". 

On the other hand, the enable control section 
162 executes the enable control for the Jl counter 156 
for performing " ± 1" phase control for the Jl pulse 
output position of the previous frame upon the 

25 reception of INC/DEC (staff indication) while the 
updating timing generation section 163 controls the 
writing (updating timing) of the active pointer value 
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into the latch section 158 to write the reception pointer 
value into the latch section 158 as the active pointer 
value by respective detection timings upon the 3-frame 
consecutive reception of the NDF enable, the normal 
5 pointer indication while, upon the reception of 
INC/DEC indication, by the Jl pulse timing from the Jl 
counter, the offset counter 155 counter value is written 
into as the active pointer value. 

The selector 164 selects the active pointer 

10 value from the comparison section 159 and the Jl pulse 
from the Jl counter 156, and is designed to select the Jl 
pulse from theJl counter 156uponthereceptionofstaff 
indication (INC/DEC) and to select the active pointer 
value from the comparison section 159 for other cases. 

15 By the composition mentioned before, in this 

pointer value updating section 120, upon the 3-frame 
consecutive reception of the NDF enable, the normal 
pointer indication, the reception pointer value is 
written into the latch section 158 as the active pointer 

20 value by the respective reception (detection) timing, 
while upon the reception of INC/DEC indication, the 
offset counter 155 counter value is written into the 
latch section 158 as the active pointer value according 
to the Jl pulse timing generated by the Jl counter 156 

25 so as to allow constantly a correct active pointer value 
updating even when the INC/DEC staff indication is 
received. 
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However, the reception pointer processing 
section 112-j (reception pointer processing apparatus) 
is deprived of a function for automatically judging 
which is the frame composition (frame size) of the 
5 reception data (STS-12 frame) among the STS-l/3c/12c 
but the reception pointer processing is executed 
corresponding to the concerned concatenation setting 
by a fixed frame size setting (concatenation setting) 
from outside so as to disable the correct reception 
10 pointer processing if data other than the set frame size 
is entered. 

Moreover, in the reception pointer processing 
apparatus, the transmission frame where a plurality of 
channel data (STS-1 frame) is multiplied is separated 

15 for each channel by the separation section 111 before 
parallel reception pointer processing at STS-1 level bit 
rate by respective reception pointer processing section 
112-j so as to require processing circuit corresponding 
to the number of channels (12 channels for STS-12) 

20 increasing substantially both the apparatus size and 
the power consumption. 

SUMMARY OF THE INVENTION 

The present invention is devised in view of the 
25 problems and has the object that is to provide a 
reception pointer processing apparatus in an SDH 
transmission system wherein the frame size (frame 
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composition) of the received transmission frame in the 
SDH (SONET) transmission system is identified 
automatically for allowing to perform flexibly and 
rapidly a reception pointer processing corresponding to 
5 such frame size. 

To achieve this object, the reception pointer 
processing apparatus in the SDH transmission system 
according to the present invention provides a reception 
pointer processing apparatus for receiving the 
h! 10 transmission frame transmitted by the SDH 

s y ; transmission system and for performing pointer 

Ul processing to. the transmission frame, wherein the 

Oj reception pointer processing apparatus comprises a 

r pointer processing section for executing required 

15 pointer processing of each unit frame contained in the 
V] transmission frame and a frame composition 

y identification section for identifying automatically the 

frame composition of the transmission frame based on 
the pointer processing result of the pointer processing 
20 section before providing such identification result to 
the pointer processing section. 

Consequently, according to the reception 
pointer processing apparatus in the SDH transmission 
system of the present invention, as the frame 
25 composition of received transmission frame may be 
identified automatically and such identification result 
may be reflected in the reception pointer processing, 

20 
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the most appropriate reception pointer processing is 
flexibly performed according to such frame composition 
constantly, independent of the frame composition of the 
reception transmission frame. Such composition may 
meet flexibly larger capacity (higher rate) of 
transmission frame to be processed, and contributes 
substantially to the generality of this apparatus and, at 
the same time, to the improvement of the availability of 
the transmission frame . 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an aspect of 

the present invention. 

FIG. 2 is a schematic diagram of the 
15 composition of the essential parts of the multiplexing 

apparatus to which the reception pointer processing 

apparatus is applied as an embodiment of the present 

invention. 

FIG. 3 is a block diagram showing the 
20 composition of a clock changeover section and a 
transmission pointer processing section according to 
this embodiment. 

FIG. 4 is a diagram illustrating the outline of 
the operation of the reception pointer processing 
25 section according to this embodiment. 

FIG. 5 is a diagram for explaining the concept 
of serial processing of the reception pointer processing 
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section according to this embodiment. 

FIG. 6 is a block diagram showing the detailed 
composition of the reception pointer processing 
section according to this embodiment. 
5 FIG. 7 is a block diagram showing the detailed 

composition of an invalid pointer detection section 
according to this embodiment, 

FIG. 8 is a block diagram showing the detailed 
composition of a 3-stage protection section for PAIS 
10 indication detection and a 3-stage protection section 
for CONC indication detection according to this 
embodiment. 

FIG. 9 (a) and FIG. 9 (b) are diagrams showing 
RAM bit-composition according to this embodiment 
15 respectively. 

FIG. 10 is a block diagram showing the detailed 
composition of a 3-stage protection section for normal 
pointer 3-consecutive agreement detection according to 
this embodiment. 
20 FIG. llisablockdiagramshowingthedetailed 

composition of a 8-stage protection section for LOP 
detection according to this embodiment. 

FIG. 12 is a block diagram showing the detailed 
composition of a staff inhibition protection section 
25 according to this embodiment. 

FIG. 13 is a diagram illustrating the detection 
condition at the CONC indication detection section 
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according to this embodiment. 

FIG. 14 is a block diagram showing the detailed 
composition of an SS-bit monitoring section according 
to this embodiment. 

FIG. 15 is a block diagram showing the 
composition in respect of a path through control section 
according to this embodiment. 

FIG. 16(a) and FIG. 16 (b) are diagrams 
illustrating respectively the state transition of 



10 dependent channel in reception pointer detection by a 
pointer processing section according to this 
embodiment. 

FIG. 17 is a block diagram showing the 
composition of the pointer processing section in respect 
15 of the state transition processing according to this 
embodiment. 

FIG. 18 is a block diagram showing the 
composition of the reception pointer processing section 
in respect of higher order group alarm function 
20 according to this embodiment. 

FIG. 19 is a block diagram showing the 
composition of the pointer processing section in respect 
of higher order group alarm function according to this 
embodiment. 

25 FIG. 20 is a block diagram showing the detailed 

composition of a pointer value updating section 
according to this embodiment. 
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FIG. 21 is a block diagram showing the 
composition of CONC judgment section according to this 
embodiment. 

FIG. 22 (a) and FIG. 22(b) are state transition 
5 diagrams illustrating frame size (frame composition) 
identification processing according to this embodiment 
respectively. 

FIG. 23 is a diagram illustrating the pointer 
processing for CONC judgment processing according to 
^ 10 this embodiment. 

p 1 FIGs. 24 to 26 are block diagram showing the 

Ul detailed composition of a transition condition detection 

03 section according to this embodiment. 

1" FIG. 27 is a block diagram showing the detailed 

15 composition of a CONC determination section according 
|7i to this embodiment. 

£:J FIG. 28 is a block diagram showing the 

composition of a LOP detection section according to this 
embodiment. 

20 FIG. 29 is a diagram showing an example of a 

representative SONET (SDH) transmission network. 

FIG. 30 is a block diagram showing a 
composition example of the essential parts of the 
multiplexing apparatus in respect of pointer processing 

25 function. 

FIG. 31 is a block diagram showing an example 
of the essential parts of the pointer detection section. 
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FIG. 32 is a block diagram showing an example 
of the 3-stage protection section. 

FIG. 33 is a block diagram showing an example 
of the pointer value updating section. 

5 

DESCRIPTION OF THE PREFFERED EMBODIMENTS 
(a) Description of the aspect of the present invention 
First, the aspect of the present invention will 
be described referring to diagrams. 

10 FIG. 1 is a block diagram showing the aspect of 

the present invention. In this diagram, 1 indicates 
the reception pointer processing apparatus for 
receiving transmission frame transferred by the SDH 
transmission system and for performing the pointer 

15 processing of such transmission frame, comprising a 
pointer processing section 2 and a frame composition 
identification section 3. 

Here, the pointer processing section 2 executes 
the necessary pointer processing of each unit frame 

20 contained in the transmission frame while the frame 
composition identification section 3 identifies 
automatically the frame composition of the 
transmission frame based on the result of pointer 
processing by this pointer processing section 2 and 

25 provides such identification result to the pointer 
processing section 2. 

By the above composition, the reception 
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pointer processing apparatus 1 of the present invention 
may identify automatically the frame composition of 
received transmission frame by the frame composition 
identification section 3 and reflect the result thereof by 
5 supplying the pointer processing section 2, so the same 
allows always to perform flexibly an appropriate 
reception pointer processing corresponding to the 
frame composition irrespective of the frame 
composition of the reception transmission frame. 

10 Consequently, it may meet flexibly larger 

capacity (higher rate) of transmission frame to be 
processed, and contributes substantially to the 
generality of this apparatus 1 and, at the same time, to 
the improvement of the efficiency of use of the 

15 transmission frame. 

Moreover, if the pointer processing section 2 is 
so composed to perform the pointer processing serially 
according to the rate based on the transmission rate of 
the received transmission frame, the pointer processing 

20 will be achieved more rapidly without separating the 
reception transmission frame by the unit frame 
(without reducing the transmission rate of 
transmission frame to the transmission rate of unit 
frame), permitting to reduce substantially the scale of 

25 this apparatus 1 and, at the same time, to reduce 
substantially its power consumption. 

Moreover, if the frame composition 



26 



identification section 3 is also composed to perform the 
identification processing serially according to the rate 
based on the transmission rate of the received 
transmission frame, the identification processing 
5 will be achieved more rapidly without separating the 
reception transmission frame by unit frame (without 
reducing the transmission rate of transmission frame to 
the transmission rate of unit frame), permitting to 
reduce substantially the scale of this apparatus 1 and 

10 its power consumption. 

To be more specific, the pointer processing 
section 2 comprises, for instance, a pointer detection 
section for detecting the NDF-bit, the SS-bit and the 
pointer value contained in the pointer byte of the 

15 transmission frame and a concatenation detection 
section for detecting that the received transmission 
frame is in the concatenation state composed by linking 
a plurality of unit frames when the result of respective 
detection in this pointer detection section satisfies a 

20 given condition. 

By this composition, this pointer processing 
section 2 can surely detect, at least, if the received 
transmission frame is composed of a plurality of 
respectively independent unit frames or if it is 

25 composed of frame of the concatenation state where a 
plurality of unit frames are linked. As the 
consequence, the detection accuracy in respect of the 
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concatenation state of transmission frame may be 
improved substantially. 

At this time, as the given condition, if a state 
wherein the NDF-bit indicates the NDF enable, the 
5 SS-bit indicates a normal value and, at the same time, 
the pointer value indicates all "1" is made to be detected, 
the concatenation detection section may be realized 
with a very simple composition and, moreover, as the 
NDF enable is adopted as the detection condition, the 
10 concatenation state may always be detected precisely by 

u : Z 

H s preventing securely erroneous reception of 

Ul transmission frame due to noise on the transmission 

01 line. 

r Here, the pointer processing section 2 may 

Za 15 comprise the pointer detection section for detecting the 

r" SS-bit contained in the received transmission frame 

j« pointer byte and, at the same time, this pointer 

detection section may be composed to be able to modify 
the detection condition of the SS-bit. 
20 By this composition, this pointer processing 

section 2 may always detect the correct SS-bit 
irrespective of the transmission system, because it may 
modify the SS-bit detection condition to the SS-bit 
detection condition appropriate for the transmission 
25 system, even if, for instance, a transmission frame of a 
transmission system whose SS-bit definition (detection 
condition) is different is received. 




So it may further contribute to the 
improvement of the generality, of this apparatus 1. 

Moreover, the pointer processing section 2 may 
comprise the pointer detection section for detecting the 
5 NDF-bit, the SS-bit and the pointer value contained 
in the received transmission frame pointer byte and 
an invalid pointer detection section for detecting that 
the received pointer byte is the invalid pointer byte 
based on respective detection results in this pointer 

10 detection section and, at the same time, this invalid 
pointer detection section may be composed to change 
over the valid pointer byte detection condition 
according to the transmission frame reception 
condition and the frame composition for detecting as 

15 the invalid pointer byte those pointer bytes not meeting 
with such detection condition. 

By this composition, the pointer processing 
section 2 may detect the invalid pointer byte by 
changing over the pointer byte state (detection 

20 condition) to be validated according to the transmission 
frame reception state and the frame composition so as 
to detect the invalid pointer byte under appropriate 
conditions corresponding to the frame composition of 
the transmission frame. 

25 As the consequence, the pointer processing 

section 2 may always detect the correct invalid pointer 
byte contributing substantially to the improvement of 
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the reliability of this apparatus 1. 

It should be noted that, in this case, by 
providing a protection section for outputting the LOP 
state indication on the detection of the invalid pointer 
5 byte for a given number of times in the invalid pointer 
detection section, it becomes possible to output always 
a correct LOP state indication irrespective of the frame 
composition of the transmission frame, so this 
contributes all the more to the improvement of the 
£S 10 reliability of this apparatus 1. 

Qi Moreover, the pointer processing section 2 may 

Lib 

U1 comprise the pointer detection section for detecting the 

m NDF-bit, the SS-bit and the pointer value contained 

J" in the received transmission frame pointer byte and the 

™ 15 AIS detection section for detecting the AIS state 

f 5 * indication of the received pointer byte based on 

yy 

□ respective detection results in this pointer detection 

section and, at the same time, this AIS detection section 
may be composed to output the AIS state indication 

20 detection signal as it is to the outside upon the 
detection of the AIS state indication. 

By this composition, this pointer processing 
section 2 may output the AIS state indication detection 
signal as it is to the outside upon the detection of the 

25 AIS state indication allowing to inform the outside 
rapidly of the AIS state so as to contribute significantly 
to the improvement of the maintenance and operation 
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reliability of the whole SDH transmission network. 

On the other hand, the pointer processing 
section 2 may comprise the pointer detection section for 
detecting the NDF -bit, the SS-bit and the pointer value, 
5 contained in the received transmission frame pointer 
byte and the AIS detection section for detecting the AIS 
state indication of the received transmission frame 
pointer byte based on respective detection results in 
this pointer detection section and, at the same time, 

10 when the received transmission frame is composed to 
include a leading frame and a dependent frame linked 
to this leading frame, it may be composed to cancel the 
AIS state of both the leading frame and the dependent 
frame upon the reception of the NDF enable of the 

15 transmission frame pointer byte during the AIS state 
processing in response to the AIS state indication of the 
transmission frame from the AIS detection section. 

By this composition, this pointer processing 
section 2 cancels the AIS state of both the leading frame 

20 and the dependent frame in the reception transmission 
frame upon the reception of the NDF enable of the 
transmission frame pointer byte during the AIS state 
processing so as to prevent such problem that a part 
(dependent frame) of data to be considered as one frame 

25 by linkage remains in the AIS state though the AIS state 
indication is canceled, improving further the 
reliability of this apparatus 1. 
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In this case, this pointer processing section 2 
may invalidate the reception itself of the AIS state 
indication by composing so as to invalidate the AIS 
state indication output from the AIS detection section 
5 upon the reception of the NDF enable of the received 
transmission frame pointer byte allowing to cancel 
more securely the AIS state of both the leading frame 
and the dependent frame to perform the AIS state 
processing more precisely. 

10 By the way, this reception pointer processing 

apparatus 1 may be composed to perform compulsively 
the AIS state transition processing upon the reception 
of higher order group alarm information of the 
reception transmission frame by the pointer processing 

15 section 2. 

By this composition, in this apparatus 1, the 
reception pointer processing changes to the AIS state 
with the alarm processing upon the reception of higher 
order group alarm information of the reception 

20 transmission frame so as to prevent securely such 
problem that the pointer processing becomes unstable 
as the reception pointer processing is executed during 
the AIS alarm processing allowing, in this case also, to 
improve significantly the reliability of this apparatus 

25 1. 

The pointer processing section 2 may also 
comprise the pointer value updating section for 
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updating pointer value contained in the transmission 
frame pointer byte and this pointer value updating 
section may be composed to perform updating 
processing of the pointer value serially according to a 
5 rate based on the transmission rate of the received 
transmission frame and, through this composition, 
this pointer processing section 2 may update pointer 
value rapidly without separating reception 
transmission frame by unit frame (without reducing the 

10 transmission rate of transmission frame to the 
transmission rate of unit frame). 

As the consequence, the processing capacity of 
this apparatus 1 may be improved substantially. 

Additionally, this reception pointer 

15 processing apparatus 1 may be composed so that the 
pointer processing section 2 comprises the pointer 
detection section for detecting transmission frame 
pointer byte and that the frame composition 
identification section 3 comprises an identification 

20 condition setting section for setting an identification 
condition for each frame composition of the 
transmission frame and a frame composition 
determination section for determining that the 
transmission frame is of the frame composition 

25 corresponding the identification condition, when the 
detection results of the pointer detection section meet 
the identification condition set by this identification 
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condition setting section, . 

By such composition, this apparatus 1 may 
easily identify the frame composition of the reception 
transmission frame by determining which condition 
among identification conditions set for each frame 
composition of the transmission frame does the received 
transmission frame meet, so the permanently correct 
automatic identification of the frame composition of the 
received transmission frame may be realized. 

Here, the frame composition determination 
section may be composed to determine, when the 
detection results of the pointer detection section meet 
the first identification condition set by the 
identification condition setting section and then the 
second identification condition, that the received 
transmission frame is of the frame composition 
corresponding the second identification condition and, 
at the same time, to cancel the determination result 
under the first identification condition. By this 
composition, this frame composition determination 
section may always generate only one confirmation and 
judgement about the frame composition of the received 
transmission frame without generating a plurality of 
determination results in duplication. 

As the consequence, the reliability of this 
identification processing may be improved 
substantially. 
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(b) Description of an embodiment of the present 
invention 

Now, an embodiment of the present invention 

5 will be described referring to the attached drawings. 

FIG. 2 is a schematic diagram of the 
composition of the essential parts of the multiplexing 
apparatus to which the reception pointer processing 
apparatus is applied as an embodiment of the present 

10 invention. The multiplexing apparatus 4 shown in 
this FIG. 2 corresponds to the apparatus lOi (i=l to 6) 
mentioned before with reference to FIG. 29 and 
comprises in this embodiment, as shown in this FIG. 2, 
a reception pointer processing section (reception 

15 pointer processing apparatus) 5, a clock changeover 
section 6, a transmission pointer processing section 7, 
a concatenation (CONC) setting selector switch section 
8, a PAIS transmission control section 9 and a path 
through control section 10. 

20 Here, the reception pointer processing section 

5 performs the reception pointer processing as 
described in the item (1) to (3) below to the received 
transmission frame (in this case, for instance, the 
STS-12 frame is inputted as 8 serial data (bit rate^ 78 

25 Mbps)) and, in this embodiment, either CONC setting 
identified automatically inside as mentioned below 
[frame size = frame composition of the received 
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transmission frame (STS- l/3c/l 2c)] or the CONC 
setting fixedly set from outside (provisioning setting) 
is selected by the CONC setting selector switch section 
8 for performing the reception pointer processing 
5 corresponding to such CONC setting. 

(1) Automatic identification of the frame 
composition of the received transmission frame from 
pointer byte (Hi and H2 bytes; total 16 bits) contained 
in the received transmission frame. 
10 (2) Detection of the NDF (New Data Flag) bit, 

the SS-bit and the 10-bit pointer value of the pointer 
byte. 

(3) Alarm detection of the PAIS (Path Alarm 
Indication Signal), the LOP (Loss Of Pointer) or the 

15 like from the pointer byte. 

On the other hand, the clock changeover 
section 6 changes over [changeover from transmission 
line (line) — * system side clock] the main signal data 
after the reception pointer processing in this reception 

20 pointer processing section 5 and, in this embodiment, 
this clock changeover processing is performed serially 
by the transmission rate (bit rate) corresponding to the 
byte processing of the transmission frame. 

To be more specific, this clock changeover 

25 section 6 comprises, as shown in FIG. 3 for example, 
a memory section 6-1, a write control section 6-2, a read 
control section 6-3 and a phase comparison (PC) section 
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6-4. 

Here, the memory (storing section) 6-1 stores 
the main signal data of the STS-12 frame after the 
reception pointer processing in a given address by the 
5 respective channel (chOl to chl2) and, in this case, all 
12 channels are divided into 4 channel group © to ® 
as shown below considering concatenation of the main 
signal data (STS-3c/12c>, especially STS-3c, for storing 
channel data respectively in independent RAM by 
10 respective division groups ® to ® . 

- Channel group © = chOl to ch03 

- Channel group (2) = ch04 to ch06 

- Channel group (3) = ch07 to ch09 

- Channel group ® = chlO to chl2 

15 The write control section 6-2 controls the write 

address and the write timing to this memory section 6-1 
while the read control section 6-3 controls the read 
address and the read timing to the memory section 6- 
1 and for this purpose, in this embodiment, the write 

20 control section 6-2 comprises a write counter section. 
6-5 and a multiplexing section 6-6 while the read 
control section 6-3 comprises a read counter section 6-7 
and a multiplexing section 6-8. 

Here, in the write control section 6-2, the 

25 write counter section 6-5 generates at serial timing 
write address for channel data composing the channel 
group ® to ® by each channel group (division group) 
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® to ® divided as mentioned before while the 
multiplexing section 6-6 time-divisionally 
multiplexes write address for respective channel data 
generated by this write counter section 6-5 for 
5 supplying to the write address input (corresponding 
RAM) of memory section 6-1. 

On the other hand, in the read control section 
6-3, the read counter section 6-7 generates at serial 
timing the read address for the channel data composing 
^ 10 the channel group ® to ® by the channel group (D 

s f* to ® divided as mentioned before while the 

Ul multiplexing section 6-8 time- divisionally multiplexes 

03 the read address for respective channel data generated 

03 

5 by this read counter section 6-7 for supplying to the 

Q 15 read address input (corresponding RAM) of the memory 

L.J. 

l": section 6-1. 

y More particularly, the write/read address is 

generated respectively at the timing shifted by at least 

one channel data in the STS-12 frame so as to produce 
20 write/read address for respective channel data (RAM) 

at serial timing [ch 1 — > ch4— > ch7— ► ch 1 0— * ch2— > ch5~* . . . 

-> ch9^ chl2]. 

The write/read counter section 6-5, 6-7 is 

respectively responsive to (write side) the payload 
25 enable detected at the reception pointer processing/to 

(read side) the payload enable detected at the 

transmission processing. 
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The phase comparison section 6-4 compares the 
write address generated by the write control section 6-2 
and the read address generated by the read control 
section 6-7 for detecting the staff (INC/DEC) request 
5 signal or the PC reset signal for the transmission 
pointer processing section 7 based on the comparison 
result . 

Now, in FIG. 2, the transmission pointer 
processing section 7 serially performs the NDF enable 

10 detection, the staff request detection, the transmission 
pointer value detection in respect of main signal data 
after the clock changeover processing in the clock 
changeover section 6 and, in this embodiment, as shown 
in FIG. 3, comprises an NDF enable detection section 

15 7-1, an offset value detection section 7-2, a staff 
information hold/cancel section 7-3, a concatenation 
select section 7-4, a staff processing section 7-5 and a 
pointer byte insertion section 7-6. 

Here, the NDF enable detection section 7-1 

20 detects the Jl enable signal (main signal data leading 
position information) contained in the main signal data 
after the clock changeover read out from the memory 
section 6-1 of the clock changeover section 6 for 
generating the NDF enable signal based on this Jl 

25 enable signal while the offset value detection section 
(transmission pointer value detection section) 7-2 
detects the transmission pointer value (offset pointer 
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value) to be inserted into the main signal data based 
on the Jl enable signal. 

Note that, in this embodiment, the NDF enable 
detection section 7-1 is composed to monitor the 
5 reception interval (detection interval) of the Jl enable 
signal and to mask the transmission of the NDF enable 
signal when this reception interval is not constant 
while the offset value detection section 7-2 is composed 
to detect serially the transmission pointer value. 

~f? 10 The staff information hold/cancel section 7-3 

01 

holds the staff information (INC/DEC) detected by the 

EH 

r? phase comparison section 6-4 of the clock changeover 

Jjf section 6 or deletes (cancels) the unnecessary staff 

5 information while the concatenation select section 7- 

JKSS. 

N 15 4 generates PC reset request signal for initializing 

jjj (adjusting) the write/read access timing to the memory 

fk section 6-1 and, here, if the main signal data is the 

concatenation state such as the STS-3c/12c, it 
generates the PC reset request signal only for the 
20 write/read access timing for the leading channel data 
(chOl, ch04, ch07, chlO in STS-3c and chOl in STS-12c). 

The staff processing section 7-5 performs the 
staff processing of the pointer byte to be inserted into 
the main signal considering the concatenation state 
25 (sometimes called simply "concatenation" hereinafter) 
based on the staff information (staff instruction signal 
received from the phase comparison section 6-4 
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according to the phase state of write/read access timing 
for the memory section 6-1 in the clock changeover 
section 6) held in the staff information hold/cancel 
section 7-3. 

5 The pointer byte insertion section 7-6 inserts 

the pointer byte into the main signal read from the 
memory section 6-1 based on the processing results in 
the NDF enable detection section 7-1, the offset value 
detection section 7-2 and the staff processing section 

£3 

yp 10 7-5. Note that this pointer byte insertion section 7- 

£=. 6 performs the insertion processing by making the main 

j*« signal all "1" upon the reception of the PAIS 

z: transmission control instruction and only pointer byte 

^ all "1" upon the reception of the path through function 

H 15 (function for the purpose of reducing transmission 

yj delay of PAIS between SDH transmission attaratuses) 

operation instruction by the path through control 

section 10. 

In FIG. 2, the CONC setting selector switch 8 
20 selects either CONC setting automatically identified 
and set by the reception pointer processing section 5 or 
the CONC setting fixedly set from outside while the 
PAIS transmission control section 9 controls the 
transmission pointer processing section 7, upon the 
25 detection of the PAIS indication or the LOP indication 
by the reception pointer processing section 5, to make 
the main signal data after the clock changeover all "1" 
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for communicating such detection to downstream 
devices. 

Moreover, the path through control section 10 
gives the path through mode operation instruction to 
5 the PAIS transmission control section 9 when the path 
through mode is set and when the path through mode is 
set, as mentioned before, it makes only the pointer byte 
of the main signal after the clock changeover all "1" for 
outputting it outside immediately. 

10 Now the outline of the operation of the 

multiplexing apparatus 4 of this embodiment composed 
as mentioned before will be described below. First, the 
reception pointer processing section 5 performs a 
reception pointer processing of received transmission 

15 frame (STS-12 frame) data according to the CONC 
setting automatically identified inside or the CONC 
setting fixedly set from outside. 

The main signal data after the reception 
pointer processing is output to the clock changeover 

20 section 6 and in the clock changeover section 6 the write 
counter section 6-5 of the write control section 6-2 
generates serially the write address for the memory 
section 6-1 for the each channel group (p to ® 
according to the write side payload enable signal (line 

25 side operation clock). 

Then respective write address is multiplexed 
by the multiplexing section 6-6 before directly 



42 



delivered to the write address input of the memory 
section 6-1 and, by this, the input main signal data is 
sequentially stored in the memory 6-1 by each channel 
for each channel group ® to ® . 
5 On the other hand, in the read control section 

6-3, the read counter section 6-7 generates serially the 
read address for each channel group ® to ® 
according to the read side payload enable signal (system 
side operation clock) and, same as the write side, 

Q 

j3 10 respective read addresses are multiplexed by the 

Zi multiplexing section 6-8 before directly given to the 

f; read address input of the memory section 6-1. Then, by 

^ this, the main signal data stored in the memory section 

1 6-1 is read by each channel for each channel group (D 

%J 15 to ® according to the system side clock for performing 

hj line side — > system side clock changeover processing. 

In other words , the clock changeover section 
6 may perform the clock changeover processing serially 
without separating the STS-12 main signal data by the 
20 STS-1. 

Moreover, the phase comparison section 6-4 
monitors at this time the write/read access timing to 
the memory section 6-1 by comparing the write/read 
address arnd transmits respectively the INC request 
25 signal upon detection of the INC state and the DEC 
request signal upon detection of the DEC state to the 
transmission pointer processing section 7. Here, the 
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transmission pointer processing section 7 transmits the 
PC reset signal to respective write/read counter section 
6-5, 6-7 upon the detection of the memory slip state from 
these INC/DEC request signals. 
5 Then, in the transmission pointer processing 

section 7, according to the Jl enable signal contained in 
the main signal data after the clock changeover read out 
as mentioned above from the memory section 6-1, the 
NDF enable detection section 7-1 and the offset value 
Hf 10 detection section 7-2 detect respectively the NDF 

P enable signal and the transmission pointer value for 

U1 giving to the pointer byte insertion section 7-6. 

S3 However, the NDF enable signal is not detected during 

s the reception of the Jl enable signal at a constant 

Si 15 interval. 

n The pointer byte insertion section 7-6 inserts 

;f the transmission pointer byte into the main signal 

based on these NDF enable signal, the transmission 
pointer value and the staff information (INC/DEC) from 
20 the staff processing section 7-5. However, the staff 
information is generated (detected) considering the 
concatenation state of the main signal data based on the 
staff request from the phase comparison section 6-4 of 
the clock changeover section 6. 
25 Nowthereceptionpointerprocessingsection5, 
the essential part of this embodiment, will be described 
more in detail. 



As shown in FIG. 2, the reception pointer 
processing section 5, the essential part of this 
embodiment, comprises as the pointer processing 
section 11 for performing various pointer detection 
5 processing of the received transmission frame pointer 
byte, a pointer detection (monitoring) section 12, an 
AIS indication detection section 13, a concatenation 
(CONC) indication detection section 14, an invalid 
(INV) pointer detection section 15, an NDF enable 

10 detection section 16, a staff information detection 
section 17, a staff inhibition protection section 18, a 
normal pointer value 3-consecutive agreement 
detection section 19, 3-stage protection sections 20, 21 
and 8-stage protection section 22 and is composed to 

15 comprise an alarm processing section 23, a pointer 
value updating section 24 and a concatenation (CONC) 
judgment section 25. 

Here, the pointer detection section 11 detects 
(monitors) the NDF-bit, the SS-bit and the pointer 

20 value contained in the received transmission frame 
pointer byte and, in this embodiment, it is composed to 
comprise an NDF monitoring section 12A for monitoring 
the NDF-bit, an SS-bit monitoring section 12B for 
monitoring the SS-bit and a 10-bit pointer value 

25 monitoring section 12C for monitoring 10-bit pointer 
value. Note that, the SS-bit monitoring section 12B in 
this embodiment, as mentioned below, may change the 
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SS -bit detection condition so as to deal with both of 
SDH/SONET. 

On the other hand, the AIS indication 
detection section 13 detects the AIS state of the pointer 
5 byte based on respective monitoring results in the NDF 
monitoring section 12A, the SS-bit monitoring section 
12B and the 10-bit pointer monitoring section 12C while 
the CONC indication detection section 14 detects, when 
respective monitoring results of the respective 
C3 10 monitoring section 12A to 12C satisfy simultaneously 

Gn respective conditions of the following items (1) to (3) as 

Ul mentioned below, the concatenation indication (CI) 

pj indicating that the received transmission frame 

(STS-12 frame) are of concatenation state (STS-3c/12c 
rj 15 frame) composed by linkage of a plurality of STS-1 

" frames (unit frame). 

O - CI detection condition 

(1) No. 1 1 to No. 4 bit (NDF-bit) in a pointer byte 
(total 16 bits) agrees with "1001" for 3 bits or more 
20 (2) No. 5 and No. 6 bit (SS-bit) in a pointer byte 

is "00" or "Don't care" 

(3) No. 7 to No. 16 bit ( 1-bit/D -bit/pointer 
value) in a pointer byte indicate all "1" 

In other words, as shown in FIG. 13, in place 
25 of taking "1001" of the NDF-bit as the CONC indication 
detection condition, this CONC indication detection 
section 14 takes as the CONC indication detection 
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condition the agreement with "1001" for 3 bits or more 
(there are 5 patterns:"1001", "1000", "1011", "0001") 
same as the NDF enable detection condition for 
preventing erroneous data reception due to the 
5 transmission line noise or the like during path kind 
(frame kind) transition through automatic 
identification of the CONC setting by the concatenation 
judgment section 25 and for ensuring a correct CONC 
indication detection all the time. 

10 Moreover, the invalid pointer detection 

section 15 detects that the received pointer byte is the 
invalid pointer byte based on respective monitoring 
results of respective monitoring sections 12A to 12C 
and, in this case, as mentioned below, it changes the 

15 valid pointer byte detection condition according to the 
reception state and the frame composition of the 
transmission frame, for detecting as the invalid pointer 
byte those pointer bytes that do not meet such detection 
condition. 

20 The NDF enable detection section 16 detects 

the NDF enable for switching the operation pointer 
value (active pointer value) immediately to a new 
pointer value in the reception pointer processing 
section 5 as soon as respective monitoring result of the 

25 respective monitoring sections 12A to 12C satisfy 
simultaneously the respective conditions shown in the 
following items (4) to (6) while the staff information 
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detection section 17 detects the INC/DEC staff 
information based on respective monitoring result of 
the respective monitoring sections 12A to 12C for 
detecting the INC/DEC in response to the number of 
5 I-bit/D-bit inversion in the 10-bit pointer value. 
- NDF enable detection condition 

(4) No. 1 to No. 4 bit (NDF -bit) in a pointer byte 
agrees with "1001" for 3 bits or more 

(5) No. 5 and No. 6 bit (SS-bit) in a pointer byte 
W 10 is "Don't care" or "10" (corresponding to mode 

01 

H> changeover mentioned below) 

M (6) No. 7 to No. 16 bit (pointer value) in a 

m pointer byte indicate "000" to "782", range indicating 

~ ri normal path containing position. 

E 7 15 Moreover, the staff inhibition protection 

W section 18 delivers to the pointer value updating 

O section 24 an inhibition signal for inhibiting the staff 

processing during 3 frames after the transmission of 
the staff information (INC/DEC) while the normal 
20 pointer value 3-consecutive agreement detection 
section 19 outputs the normal pointer indication 3- 
frame consecutive agreement detection signal when 
respective monitoring result of respective monitoring 
sections 12A to 12C satisfy simultaneously respective 
25 conditions shown in the following items (7) to (9) for 3 
frames. 

Normal pointer indication detection 
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condition 

(7) No. 1 to No, 4 bit (NDF-bit) in a pointer byte 
is other than agreement with "1001" for 3 bits or more 

(8) No. 5 and No. 6 bit (SS-bit) in a pointer byte 
5 is "Don't care" or normal value 

(9) No. 7 to No. 16 bit (pointer value) in a 
pointer byte indicate "000" to "782", range indicating 
normal path containing position. 

The 3-stage protection section 20 assures a 
10 3-stage protection for the output from the AIS detection 
section 13 and, upon the detection of the PAIS 
indication for 3-consecutive frames by the AIS 
detection section 13, this detection (delivers "H" pulse) 
is informed to the alarm processing section 23 and the 
15 CONC judgment section 25. The 3-stage protection 
section 21 assures a 3-stage protection for the output 
from the CONC indication detection section 14 and, 
upon the detection of CONC indication for 3- 
consecutive frames by the CONC indication detection 
20 section 14, this detection is informed to the alarm 
processing section 23 and the CONC judgment section 
25. 

The 8-stage protection section 22 detects the 
LOP state by assuring a 8-stage protection for the 
25 output from the invalid pointer detection section 15 and, 
upon the detection of the invalid pointer for 8- 
consecutive frames by the invalid pointer detection 
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section 15, supplies the alarm processing section 23 
with the LOP state detection signal for making the 
alarm processing section 23 perform the PAIS state 
processing. 

5 The alarm processing section 23 performs the 

alarm processing based on the pointer processing result 
(detection result) of the pointer processing section 11 
and, for instance, upon the detection of the PAIS 
indication for 3-consecuti ve frame in the 3-stage 
10 protection section 20, outputs the PAIS state signal 
p 1 while, upon the detection of LOP indication for 8- 

consecutive frames in the 8-stage protection section 22, 
outputs the LOP state signal. 
~~ The pointer value updating section 24 updates 

15 the active pointer value upon the detection of the NDF 
r_ B 5 enable by the NDF enable detection section 16. 

y Moreover, the concatenation judgment section 

(frame composition identification section) 25 monitors 
and identifies that the received transmission frame 
20 (STS - 12) has which frame composition among STS- 
l/3c/12c based on the pointer processing results in the 
pointer processing section 11 and, in this embodiment, 
as mentioned below, the identification processing is 
performed based on respective detection result of the 
25 PAIS indication, the CONC indication and the normal 
pointer value 3 -consecutive agreement. 

In the reception pointer processing section 5 of 
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this embodiment composed as mentioned above, the 
PAIS, the LOP, the CI, the INC/DEC detection is 
performed individually from the pointer byte for 12 
channels of STS-12 frame received at the pointer 
5 processing section 11 according to the setting of the 
CONC setting selector switch 8 (automatic 
identification result by the concatenation judgment 
section 25 or provisioning setting). 

The detected state of respective channel is 

10 delivered to the alarm processing section 23, the alarm 
processing section 23 performs the alarm generation 
processing according to the state of respective pointer 
(STS-l/STS-3c/STS-12c)(according to the setting by 
CONC setting selector switch 8). 

15 At this time, the concatenation judgment 

section 25 detects the state of respective channel 
independently of the processing by the pointer 
processing section 11 for detecting the CONC 
(Concatenation) state of the reception data. 

20 In other words, the pointer processing section 

11 performs the pointer detection corresponding to the 
leading channel and the dependent channel 
individually for each channel by the CONC setting 
(setting of STS- l/3c/12c) while the concatenation 

25 judgment section 25 detects the normal pointer 
indication, the PAIS indication, the LOP indication and 
the CI respectively irrespective of this CONC setting 
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and identifies the path kind of reception 12 channels. 

Thus, as the reception pointer processing 
section 5 identifies automatically the frame 
composition (STS- l/3c/12c) of the received 
5 transmission frame (STS-12) and reflects the 
identification result thereof in the reception pointer 
processing, irrespective of the frame composition of the 
received transmission frame, it may always flexibly 
assure the most appropriate reception pointer 

10 processing according to such frame composition, AS 
the consequence, it may flexibly respond to the larger 
capacity (higher rate) of the transmission frame and 
may enormously contribute to the improvement of the 
generality of this apparatus 5, and at the same time, 

15 may improve the availability of the transmission frame 
(line). 

By the way, the pointer (detection) processing 
and the concatenation judgment processing 
(identification processing) are, in this embodiment, not 

20 performed at the bit rate corresponding to the STS-1 
level byte processing but at the rate based on the bit 
rate (about 622 Mbps) of the transmission frame 
(STS-12 frame); to be more specific, the time-divisional 
processing (serial processing) is performed at the bit 

25 rate (622 Mbps / 8 ^ 78 Mbps) corresponding to the 
byte processing of maximum frame apparatus (STS-12 
level) . 
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FIG. 5 is a diagram for illustrating the concept 
of this serial processing. In this FIG. 5, the same 
symbol refers to the same element of FIG. 2 as described 
in FIG. 2; 11A is a pointer detection processing 
5 function section for performing the pointer detection 
processing (PAIS, LOP detection) for the alarm 
processing, 11B is a pointer detection processing 
function section for performing the pointer detection 
processing (PAIS, LOP detection) for the concatenation 
s 7? 10 judgment processing, 26A and 26B are the latch 

f; section for latching the pointer detection processing 

JJ^ results of corresponding pointer detection processing 

03 function sections 11A, 11B and 27 is a frame counter for 

controlling the operation of the pointer detection 
15 processing function sections 11A, 11B. 

In FIG. 5, for the convenience of illustration, 
as the pointer detection processing function sections 
11A, 11B, the pointer detection processing function is 
divided into the alarm processing system and the 
20 concatenation judgement processing system, however, 
in reality, it is considered that the pointer detection 
processing function section 11A corresponds to the part 
including the pointer detection section 12, the AIS 
indication detection section 13, the CONC indication 
25 detection section 14, the invalid pointer detection 
section 15 or others in FIG. 2, while the pointer 
detection processing function section 11B 

53 



nr 




corresponds to the part including the pointer detection 
section 12, the AIS indication detection section 13, the 
CONC indication detection section 14, the normal 
pointer 3 -consecutive agreement detection section 19 or 
5 others in FIG. 2 and respective detection sections 12 to 
14 are made common to respective pointer detection 
processing function sections 11A, 11B. 

By this composition, in this reception pointer 
processing section 5, the frame counter 27 operates 

10 (counts up) in response to the input frame pulse 
indicating the leading position of the input serial data 
(8 parallel) and generates channel timing pulse which 
is "H" for each STS-1 frame. Then, the pointer detection 
processing function section 11A, according to this 

15 channel timing pulse, executes serially the PAIS 
indication, the LOP indication detection processing by 
the STS-1 frame (channel) unit corresponding to the 
CONC setting from the CONC setting selector switch 
section 8. 

20 Then the processing result for 12 channels 

(PAIS indication, LOP indication) in this pointer 
detection processing function section 11A is latched 
sequentially by the latch section 26A by channel unit 
according to the channel timing pulse. Latched PAIS 

25 indication, the LOP indication data is delivered to the 
alarm processing section 23 and the alarm processing 
section 23 performs alarm detection according to CONC 
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setting (STS-12c/3c/l) based on this PAIS indication 
and this LOP indication data. 

On the other hand, at this time, the pointer 
detection processing function section 11A also performs 
5 the PAIS indication, the LOP indication detection 
processing serially by the STS-1 frame unit according to 
the channel timing pulse from the frame counter 27, but 
this pointer detection processing function section 11A 
performs the pointer detection processing 

n 

T*. 10 independently of the CONC setting. 

J\ Data detected in this pointer detection 

'fj processing function section 11A is also latched 

03 sequentially by the latch section 26B by channel unit 

a according to the channel timing pulse. The 

%\ 15 concatenation judgment section 25 judges serially the 

[g! reception path state (frame composition) of the STS- 

T: 12c/3c/l based on data latched in this latch section 26B. 

As mentioned before, the reception pointer 
processing section 5 performs the pointer detection 
20 processing and the concatenation judgment processing 
serially by the bit rate corresponding to the byte 
processing of the received transmission frame (STS12 
frame) allowing to perform the pointer detection 
processing and the concatenation judgment processing 
25 rapidly without separating the received transmission 
frame by unit frame (STS-1) [without reducing input 
transmission frame bit rate (78 Mbps) to the bit rate (6 
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Mbps) corresponding to STS-1 frame byte processing]. 
As the consequence, the scale of this apparatus 5 can be 
reduced substantially and at the same time its power 
consumption may be reduced significantly. 

5 FIG. 6 is a block diagram showing the detailed 

composition of the pointer processing section 11. In 
this FIG. 6, the same symbol as FIG. 2 refers to the 
same element as described for FIG. 2 respectively; in 
this embodiment, as shown in FIG. 6, the PAIS 

10 indication detection section 13, the CONC indication 
detection section 14 and the NDF enable detection 
section 16 realize the detection function by using AND 
gates 13A, 14A and 16A taking respectively logical 
product of respective output of each monitoring 

15 sections 12A to 12C. 

On the other hand, the invalid pointer 
detection section 15 realizes the invalid pointer 
detection function by using the AND gate 15A which is 
4 inputs inverting among 5 inputs type, the AND gate 

20 15Bwhichis3inputsinvertingamong5inputstype, the 
AND gate 15C which is all inputs inverting type, the 
AND gate 15D which is 2 inputs inverting among 4 
inputs type and 4-input OR gate 15E while the normal 
pointer 3- consecutive agreement detection section 19 

25 realizes the normal pointer indication 3-frame 
consecutive agreement reception detection function by 
using the AND gate 19A which is 1 input inverting 
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among 3 inputs type and 3-stage protection section 
19B. 

The respective protection section 18, 19B, 20 
to 22 is realized using the RAM as mentioned below for 

5 smoothly performing respective serial processing. 

Moreover, in this FIG. 6, 28, 33, 34 represent 
respectively 2-input AND gate, 29 4-input OR gate, 30 
NAND gate, 31, 32 respectively AND gate which is 1 
input inverting among 2 inputs type, 35 AND gate which 

10 is 1 input inverting among 3 inputs type, 36 5-input OR 
gate, 37 3-input OR gate, 38, 40 respectively JK-FF 
circuit and 39 leading channel latch section. 

Here, the AND gate 13A composing the PAIS 
indication detection section 13 outputs the PAIS 

15 indication detection signal ("H" pulse) when the 
NDF-bit ALL "1" indication, the SS-bit ALL "1" 
indication and 10-bit pointer value ALL "1" indication 
are detected simultaneously by the monitoring section 
12A to 12C respectively and the pointer byte ALL "1" is 

20 detected. 

On the other hand, the AND gate 14A 
composing CONC indication detection section 14 
outputs CONC indication (CI) detection signal ("H" 
pulse) when 3 bits or more agreement of "1001" of 
25 NDF-bit, SS-bit "00" indication [or invalid (no 
monitoring: "Don't care" by mode changeover mentioned 
below) and 10-bit pointer value ALL "1" indication are 

57 



c 

01 
s 



detected simultaneously by the monitoring section 12A 
to 12C respectively. 

Moreover, the AND gate 16A composing the 
NDF enable detection section 16 outputs the NDF 
5 enable detection signal ("H" pulse) when 3 bits or more 
agreement of "1001" of the NDF-bit, the SS-bit "00" 
indication (or "Don't care" by mode changeover) and 
10-bit pointer value normal value range ( "000" to 
"782") indication are detected simultaneously by the 
10 monitoring section 12A to 12C respectively. 

The output (NDF enable detection signal) of this 
01 AND gate 16A takes logical product CONC setting 

signal ("H" for processing leading channel, "L" for 
processing dependent channel) at the AND gate 28 for 
15 making NDF enable detection signal valid only when the 
leading channel is processed. However, the leading 
channel is chOl to chl2 in STS-1, chOl to ch04, ch07, 
chlO in STS-3c and chOl in STS-12c. 

In the normal pointer 3 -consecutive agreement 
20 detection section 19, the AND gate 19A outputs the 
normal pointer indication detection signal ("H" pulse) 
when the NDF-bit is the state except 3 bits or more 
agreement of "1001" , the SS - bit normal value ("10" 
or"00" ) indication (or "Don't care" by mode changeover) 
25 and 10-bit pointer value the normal value range ( "000" 
to "782") indication are detected simultaneously by the 
monitoring section 12A to 12C respectively and the 
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3-stage protection section 19B outputs the normal 
pointer 3 -consecutive agreement detection signal upon 
3-consecutive reception of the normal pointer 
indication detection signal ("H" pulse) from this AND 
5 gate 19A. 

Note that the output of this 3-stage protection 
section 19B (normal pointer 3-consecutive agreement 
detection signal) is taken a logical sum with the active 
pointer value agreement detection signal (detected by 
Ji 10 10 - bit pointer value monitoring section 12C) and the 

fin 

£ staff information (INC/DEC) by the OR gate 29 and 

j[7 becomes active only when normal pointer indication 

^ detection signal, active pointer value agreement 

tars? 

r ^ detection signal and the staff information (INC/DEC) 

S! 15 are determined all " L " by NAND gate 30. 

yj In the invalid pointer detection section 15, the 

p AND gate 15*\ detects the state wherein the pointer byte 

for the dependent channel in PAIS state is neither of the 
NDF enable indication, the PAIS indication nor the 
20 CONC indication (state wherein such pointer byte 
should be made invalid) by taking logical sum of 
respective signal shown in the following items (1) to (5). 

(1) Inverted signal of the NDF enable detection 
signal (latched by the leading channel latch section 39) 

25 for the leading channel 

(2) Inverted signal of the PAIS indication 
detection signal 




(3) Inverted signal of the CONC setting signal 

(4) Inverted signal of the 3-consecutive CONC 
indication detection signal (3 x CONC - ind) 

(5) PAIS state signal 

5 On the other hand, the AND gate 15B detects 

the state wherein the pointer byte for the leading 
channel in the PAIS state is neither of normal pointer 
indication, the NDF enable indication nor the PAIS 
indication (state wherein such pointer byte should be 
10 made invalid) by taking logical sum of respective signal 
shown in the following items (6) to (10). 

(6) Inverted signal of normal pointer 3- 
consecutive agreement detection signal 

(7) Inverted signal of NDF enable detection 
15 signal (output of AND gate 28) 

(8) Inverted signal of PAIS indication 
detection signal 

(9) CONC setting signal 

(10) PAIS state signal 

20 Moreover, the AND gate 15C detects the state 

wherein the pointer byte for the dependent channel in 
non - PAIS state (normal state) is neither the PAIS 
indication nor the CONC indication (state wherein such 
pointer byte should be made invalid) by taking logical 

25 sum of respective signal shown in the following items 
(11) to (14). 

(11) Inverted signal of CONC indication 
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detection signal 

(12) 3-consecutive PAIS indication detection 
signal (3 x PAIS - ind) 

(13) Inverted signal of CONG setting signal 
5 (14) Inverted signal of PAIS state signal 

The AND gate 15D detects the state wherein 
the pointer byte for the leading channel in non - PAIS 
state (normal state) is neither normal pointer 
indication, the staff (INC/DEC) indication nor PAIS 

10 indication (state wherein such pointer byte should be 
made invalid) by taking logical sum of respective signal 
shown in the following items (15) to (18). 

(15) Normal pointer indication signal, staff 
indication signal (output of NAND gate 30) 

15 (16) 3-consecutive PAIS indication detection 

signal (3 x PAIS - ind) 

(17) CONC setting signal 

(18) Inverted signal of PAIS state signal 
Additionally, the OR gate 15E generates the 

20 invalid pointer detection signal indicating that the 
received pointer byte is invalid, by taking logical sum 
of respective output of the AND gate 15A to 15D. 

By this composition, this invalid pointer 
detection section 15 changes over the identification 

25 condition according to the frame state 
(normal/PAIS/CONC) for the detection (identification) 
of the invalid pointer indicating invalid pointer 
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indication on a pointer byte and detects as the invalid 
pointer such pointer indication other than valid pointer 
in respective frame state as shown in the following 
items (19) to (21). 
5 (19) In PAIS state ... reception pointer byte is 

other than ALL "1" 

(20) In normal state ... reception pointer byte 
corresponding to the leading channel of CONC setting 
is other than normal pointer indication/NDF enable 

□ 10 indication/staff indication indicating pointer value 

01 continuation/updating/ changing (± 1) 

yi (21)Innormalstate...receptionpointerbyte 
k'i corresponding to the dependent channel of the CONC 

^ setting is other than the CONC indication 

« 15 In other words, this invalid pointer detection 

section 15 comprises, as shown in FIG. 7 for example, 
O respective invalid pointer detection function section 

^ 15-1 to 15-3 in the PAIS state, in the CONC state and 

in normal (NORM) state so as to detect invalid pointer 
20 according to respective actual state by changing its 
output (detection condition) by the selector (SEL) 15- 
6 in response to respective actual state of the PAIS 
state (leading/dependent channel), the CONC state 
(dependent channel) and the NORM state (leading 
25 channel). Note that, in this .FIG. 7, symbol 15-5 
indicates the OR gate. 

The invalid pointer detection section 15 shown 
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in this FIG. 7 operates as follows. A detection function 
section 15-1 detects reception of other than the PAIS 
indication which is the invalid pointer identification 
condition in the PAIS state, a detection function section 
5 15-2 detects reception of other than the CONC 
indication which is the invalid pointer identification 
condition of the STS-1 frame (channel data) 
corresponding to the dependent channel in the CONC 
concatenation setting and a detection function section 
O 10 15-3 detects other than normal pointer, the NDF enable, 

yl the INC /DEC state indication which is the invalid 

yi pointer identification condition in normal state. 

m The invalid pointer information detected by 

fail 

respective detection function section 15-1 to 15-3 is 

a 

^ 15 selected and output according to the reception frame 

M state (NORM, PAIS) by a selector 15-6 for detecting the 

O invalid pointer indication reception corresponding to 

the frame state (actual state). Note that the detection of 
this invalied pointer indication reception for 8- 
20 consecutive frames makes the output from the 3-stage 
protection section 22 LOP transition condition. 

In this invalid pointer detection section 15, at 
the normal state if 3 bits or more agreement (NDF 
enable detection condition) with the NDF-bit "1001" in 
25 a pointer byte corresponding to the leading channel of 
the CONC setting is received for 8-consecu tive frames, 
as it constitutes also invalid pointer detection 
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condition, logical sum of output of the detection 
function section 15-3 and output of the NDF enable 
detection section 16 is taken by the OR gate 15-5. 

By this composition, the invalid pointer 
5 detection section 15 detects the invalid pointer under 
the appropriate condition according to the PAIS state, 
the CONC setting (frame composition) of the received 
transmission frame by detecting the invalid pointer 
byte by changing over the pointer state (detection 

10 condition) to be validated in response to the reception 
frame state (NORM, PAIS), the CONC setting (frame, 
composition) in a way to, consequently, assure always 
a correct invalid pointer detection and contribute 
enormously to the improvement of the reliability of this 

15 apparatus 5. 

Moreover, in FIG. 6, the AND gate 32 validates 
the output of the 3-stage protection section 21 
(becoming "H" when the CONC indication detection 
signal succeeds for 3 frames) only in the dependent 

20 channel processing by the CONC setting signal while 
the AND gate 33 makes output of the AND gate 28 
(becoming "H" when NDF enable detection signal for the 
leading channel is "H") valid only in the PAIS state. 

The AND gate 34 validates normal pointer 3- 

25 consecutive agreement detection signal only in the 
leading channel processing by the CONC setting signal 
while the AND gate 35 validates the NDF enable 



detection signal for the leading channel latched by a 
leading channel latch section 39 only in the PAIS state 
and in the dependent channel processing by the CONC 
setting signal and the PAIS state signal. 
5 The AND gate 31 validates 3 -consecutive PAIS 

indication detection signal by taking logical product of 
output from the 3-stage protection section 20 for the 
PAIS indication detection and inverted output of this 
AND gate 35 while the OR gate 36 generates " H " pulse 
10 when any of following 5 signals becomes valid by taking 
logical sum of respective outputs of the respective AND 
gates 32 to 35 and 8-stage protection section 22 and the 
output thereof is connected to K input of the JK-FF 
circuit 38. 

15 - CONC indication detection signal 

- NDF enable detection signal for the leading 

channel 

• Normal pointer 3-consecutive agreement 
detection signal 
20 - NDF enable detection signal for the previous 

leading channel 

- LOP detection signal 

OR gate 37 generates "H" pulse when any of 3 
kinds of signal indicated below becomes valid by taking 
25 logical sum of respective outputs of the AND gates 31, 
32, 34 and the output thereof is connected to K input of 
the JK-FF circuit 40. 
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- (3-consecutive) PAIS indication detection 

signal 

- CONC indication detection signal 

- Normal pointer 3-consecutive agreement 
5 detection signal 

Moreover, the JK-FF circuit 38 holds such 
PAIS indication detection signal through its J input 
when (3-consecutive) PAIS indication detection 
signal is detected through PAIS indication detection 

10 section 13 (AND gate 13A), 3-stage protection section 20 
and the AND gate 31 and outputs as the PAIS state 
signal the held information (PAIS indication detection 
signal) when its K input becomes "H" (output of the OR 
gate 36 is "H"). 

15 A leading channel latch section 39 latches the 

NDF enable detection signal for the leading channel 
detected through the NDF enable detection section 16 
(AND gate 16A), the AND gate 28. and the AND gate 33 
and supplies the latched information (signal) to one 

20 input of the AND gate 15A of the invalid pointer 
detection section 15. 

Moreover, the JK-FF circuit 40 holds such LOP 
detection signal through its J input when the LOP 
detection signal is detected through the invalid pointer 

25 detection section 15 and 8-stage protection section 22 
and outputs as the LOP state signal the held 
information (LOP detection signal) when K input 
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becomes *'H" (output from the OR gate 37 is "H"). 

In the pointer processing section 11 composed 
as mentioned above, various pointer detection 
processing (PAIS indication, CONC indication, NDF 
5 enable, normal pointer indication, staff indication and 
others) for received transmission frame (STS-12 frame) 
is performed serially without separating the STS-12 
data input by 8 serial data into respective channel 
(STS-1 frame : 96 parallel data). 

10 For this purpose, the respective protection 

section 19B, 20 to 22 employs RAM for storing 
respectively normal pointer indication detection signal, 
the PAIS indication detection signal, the CONC 
indication detection signal, the invalid pointer 

15 detection signal, the staff information by each channel. 
Now the composition of these respective protection 
section 19B, 20 to 22 will be described in detail. 

FIG. 8 is a block diagram showing the detailed 
composition of the 3-stage protection section 20 for 

20 the PAIS indication detection and the 3-stage 
protection section 21 for the CONC indication detection. 
According to this embodiment, as shown in this FIG. 8, 
3-stage protection sections 20, 21 are composed of the 
RAM 41 (RAMI), the AND gate 42, 43 respectively. 

25 Here, the employed RAM 41 is of 11-bit 

composition as shown for example in FIG. 9(a) so as to 
contain (hold) the PAIS indication detection signal in 
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the bit No. "10", "09", the CONC indication detection 
signal in the bit No. "08", "07", normal pointer 3- 
consecutive agreement detection signal in the bit No. 
"06", "05", the LOP detection signal in the bit No. "04" 
5 to "02" and staff inhibition signal in the bit No. "01", 
"00" respectively. Namely, changing the setting of bit 
number to be used, the only one RAM41 can deal with all 
of the 5 types of signal (information). However, 
respective signal is sequentially held in different 

10 address area by each STS-1 frame (channel) 
respectively. 

The AND gate 42 takes logical product of PAIS 
(CONC) indication detection signal (protection 
information) of the actual frame detected by the PAIS 

15 indication detection section 13 (CONC indication 
detection section 14) and the PAIS (CONC) indication 
detection signal of the previous frame held in the bit 
No. "10" of RAM 41 and, its output is held by the bit No. 
"09" of RAM41 as information (a signal) indicating that 

20 the PAIS (CONC) indication detection signal is received 
for 2-consecutive frame when both signals coincide. 

The AND gate 43 takes logical product of the 
PAIS indication detection signal of the actual frame and 
the signal held in the bit No. "09" of RAM 41 and 

25 outputs 3-consecutive PAIS (CONC) indication 
detection signal when the PAIS (CONC) indication 
detection signal is received for 3-consecutive frame by 
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coincidence of both signals. 

The output of the RAM 41 is output as the PAIS 
protection information of the previous frame at the 
same timing of the PAIS indication detection signal to 
5 be input into the protection section 20 (21) and input to 
the RAM 41 is made after the output. 

The operation of the 3-stage protection section 
20 (21) composed as mentioned before is as follows. 
Note that in the following, the description concerns the 
10 PAIS indication 3-stage protection. 

In the initial state, the RAM 1 is in all "0" 
state; upon reception of the PAIS indication detection 
signal, "1" is written in the bit No. "10" (110) of the RAM 
41 while, upon reception of 2-consecutive frame of the 
15 PAIS indication detection signal, "1" by logical product 
by the AND gate 42 of output of the bit No. "10" (A10) 
of the RAM 41 and the reception PAIS indication 
detection signal is written in the bit No. "09" (19) of 
RAM 41. 

20 Upon reception of 3 -consecutive frame, a 

logical product of the actual frame PAIS indication 
detection signal and output of the bit No. "09" (A9) of 
the RAM 41 indicating reception state up to the 
previous frame is taken in AND gate 43 and, if both 

25 signals agree ("H"), "H" pulse is output as 3-stage 
protection output. 

In other words, the 3-stage protection section 
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20 (21) performs in common to respective channel and 
serially 3-frame consecutive reception detection of the 
PAIS (CONC) indication detection signal by reading out 
the previous frame PAIS (CONC) indication detection 
5 signal from the RAM 41, for each channel, and by 
comparing the read out signal with the actual frame 
PAIS (CONC) indication detection signal. 

As the consequence, it is unnecessary to 
provide circuit as shown in FIG. 32 for 12 channels and 
10 to provide the FF circuit corresponding to the number 
of protection stage, the composition thereof being as 
much simplified so as to contribute significantly to the 
substantial reduction in scale and power consumption 
of this apparatus 5. The serial processing can be 
15 performed at a high bit rate (78 Mbps) corresponding 
to the STS-12 data byte processing so as to contribute 
significantly to the substantial improvement of 
processing capacity of this apparatus 5. 

Now, FIG. 10 is a block diagram showing the 
20 detailed composition of the 3-stage protection section 
19B for normal pointer 3-consecutive agreement 
detection. According to this embodiment, as shown in 
this FIG. 10, the 3-stage protection section 19B 
comprises RAM 41, RAM 44 (RAM 2), the comparison 
25 section 45, the AND gate 46, 47. 

Here, the RAM 41 is same as mentioned before 
for FIG. 8 and FIG 9(a); however, the bit number to be 
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used is set to "06", "05" because the protection 
information to be held is normal pointer indication. The 
RAM 42 holds received 10-bit pointer value and, for this 
purpose, 10-bit composition as shown in FIG. 9(b) for 

5 exam pie is employed. This RAM 42 also, holds 
sequentially pointer values in different address area by 
each STS-1 frame (channel). 

The comparison section 45 compares the actual 
frame reception 10-bit pointer value (A) and the 

10 previous frame reception 10 - bit pointer value (B) 
held in the RAM 44 and supplies the AND gate 46 with 
"H" pulse upon the agreement of both pointer values 
(A = B) . 

On the other hand, the AND gate 46 compares 
15 the normal pointer indication detection signal detected 
by the AND gate 19A (refer to FIG. 6) and information 
held in the bit No. "05" of the RAM 41 (previous frame 
normal pointer indication detection signal) and, when 
both signals agree (become "H") and upon the reception 
20 of signal ("H" pulse) indicating the agreement of the 
actual and the previous frame reception 10-bit pointer 
values from the comparison section 45, it writes 2-stage 
protection information indicating the detection of 2- 
frame consecutive normal pointer indication into the 
25 bit No. "06" of RAM 41. 

The AND gate 47 takes logical product of 
output information from this AND gate 46 and 
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information (2-stage protection information) held in 
the bit No. "06" of the RAM 41 and it is output as normal 
pointer value 3-consecutive agreement detection 
signal. 

5 By the composition mentioned above, this 3- 

stage protection section 19B holds the reception pointer 
value and compares with the next frame reception 
pointer value by the RAM 44 and the comparison section 
45 and, during the agreement of both pointer values, 

5 10 reads out the previous frame normal pointer 

01 

indication detection signal from the RAM 41 for 
rV comparing with the actual frame normal pointer 

^ indication detection signal, for each channel, in a way 

^. same as the 3-stage protection section 20 (21), by the 

SI 15 RAM 41, the AND gate 46, 47 in order to detect normal 

yj pointer 3-consecutive agreement serially in common to 

H respective channel. 

Consequently, in this case also, it contributes 
significantly to the substantial reduction in scale and 
20 power consumption of this apparatus 5 and, at the same 
time, it contributes significantly to the substantial 
improvement of processing capacity of this apparatus 5. 

Next, FIG. 11 is a block diagram showing the 
detailed composition of the 8-stage protection section 
25 22 for the LOP detection. As shown in this FIG. 11, the 
8-stage protection section 22 of this embodiment 
comprises the RAM 41, the AND gate 48, 53 to 55, the 



72 



adder (3-bit adder) 49, the OR gate 50 to 52. 

Here, the RAM 41 is same as mentioned before 
for FIG. 8 and FIG 9(a), but bit number to be employed 
for the LOP detection is set to "04" to "02". The AND 

5 gate 48 takes logical product of 3-bit protection stage 
number information held respectively in the bit No. "04" 
to "02" of the RAM 41 and outputs "H" pulse to 
respective OR gate 50 to 52 when the 3 bits becomes ALL 
"1" so as to maintain this state (ALL "1"). 

10 Moreover, the adder 49 adds "1" to the 3-bit 

protection stage number information while the OR gate 
50 to 52 takes logical sum of output from this adder 49 
and output from the AND gate 48 respectively so as to 
count sequentially "000" to "111" value for each output 

15 of 3 bits until the 3 bits becomes ALL "1". 

The AND gates 53 to 55 takes logical product of 
the actual frame invalid pointer detection signal 
(INV-Point) and output of corresponding OR gates 50 to 
55 and each time the invalid pointer detection signal is 

20 received successively, respective output is validated so 
as to write the output (count value) from respective OR 
gate 50 to 52 into the bit No. "04" to "02" of RAM 41. 

The AND gate 56 validates received invalid 
pointer detection signal when 3-bit output from the 

25 RAM 41 becomes ALL "1" and delivers as the LOP 
detection signal. 

By this composition, in this 8-stage protection 
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section 22, each time the invalid pointer detection 
signal is received successively, 3-bit value to be written 
into the RAM 41 by the adder 49 is count up from the 
initial value "000" sequentially. Upon the reception 
of 7-frame consecutive invalid pointer detection signal, 
3-bit output from the RAM 41 becomes ALL "1" to enable 
the output from the AND gate 56. 

In this state, if the invalid pointer detection 
signal is received again in the next frame and, in total, 
if 8-frame consecutive invalid pointer detection signal 
is received, the AND gate 56 outputs the LOP detection 
signal (8-stage protection result). Note that this 
processing is also performed serially in common to all 
channels . 

Consequently, in this case also, it contributes 
significantly to the substantial reduction in scale and 
power consumption of this apparatus 5 and, it 
contributes significantly to the substantial 
improvement of processing capacity of this apparatus 5. 

Next, FIG. 12 is a block diagram showing the 
detailed composition of the staff inhibition protection 
section 18. As shown in this FIG. 12 the staff 
inhibition protection section 18 of this embodiment 
comprises a RAM 41, AND gate 57, an adder (2-bit 
adder) 58, OR gates 59, 60, one input inversion type 
AND gates 61, 62. 

Here, the RAM 41 is same as mentioned before 
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for FIG. 8 and FIG. 9(a), but bit number to be employed 
for the staff inhibition protection is set to "01", "00". 
The AND gate 57 outputs the staff inhibition signal ("L" 
pulse) when any of 2 bits of protection stage number 
5 information held respectively in the bit No. "01", "00" 
of the RAM 41, is "00". 

Moreover, the adder 58 adds "1" to the 2 bits of 
protection stage number information while the OR gate 
59, 60 takes logical sum of output from this adder 58 and 

10 output from the AND gate 57 respectively so as to count 
sequentially "00" to "11" value for each output of 2 bits 
until the 2 bits becomes ALL "1". 

The AND gates 53 to 55 take logical product of 
the staff information (INC/DEC) inverted signal and 

15 output of corresponding OR gates 59, 60 and write the 
output of the OR gate 59, 60 into the corresponding bit 
No. "01", "00" of RAM 41 when the staff information is 
not received. 

By this composition, in this staff inhibition 

20 protection section 18, when the staff information is 
received (INC/DEC indication is received), 2 bits of the 
RAM 41 is made "00" by the output from the AND gate 
61, 62 and, along with the reception frame advancement, 
2 bits of the RAM 41 is count up by the adder 58. Then, 

25 when either of2 bits ofthe RAM 41 becomes "0" , output 
of the AND gate 57 becomes "L" for delivering the staff 
inhibition signal and when the 2 bits of the RAM 41 
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becomes ALL "1", the output of the AND gate 57 becomes 
"H" to cancel the output of the staff inhibition signal. 
Note that this processing is also performed serially in 
common to all channels. 
5 Consequently, in this case also, it contributes 

significantly to the substantial reduction in scale and 
power consumption of this apparatus 5 and, at the same 
time, it contributes significantly to the substantial 
improvement of processing capacity of this apparatus 5. 

10 Next, FIG. 14 is a block diagram showing the 

detailed composition of the SS-bit monitoring section 
12B. As shown in this FIG. 14, the SS-bit monitoring 
section 12B of this embodiment comprises an SS-bit 
latch section 12B-1, decoders 12B-2,12B-3andOR gates 

15 12B-4, 12B-5. 

Here, the SS-bit latch section 12B-1 latches 
the SS-bit (No. 5, No. 6 bit) in the reception pointer byte, 
the decoder 12B-2 decodes the SS-bit "10" latched in 
this SS-bit latch section 12B-1 for detecting the SS-bit 

20 = "10", the decoder 12B-3 decodes SS-bit "00" latched in 
the SS-bit latch section 12B-1 for detecting SS-bit = 
"00". 

The OR gate 12B-4, 12B-5, respectively, 
switches over the SS-bit detection condition of 
25 leading/dependent channel in a way to include the 
condition of whether it should monitor the SS-bit or not 
( "Don't care") by validating/invalidating output from 
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the corresponding decoder 12B-2, 12B-3 according to 
the detection condition setting signal (CNT setting 
signal) and the SS-bit validation/invalidation setting 
signal (CAR setting signal) defined in the following 
5 Table 1. 



10 



15 



20 



[Table 13 

SS-bit monitoring control setting table 



CAR 


CNT 


Leading ch 


Dependent 
ch 


H 


H 


SS="**" 


SS="00" 


L 


SS="10" 


SS = "**" 


L 


H 


"Don't care" 


L 



For SONET 



For CEPT 



Provided that CAR indicates SS-bit 
valid/invalid setting, CNT indicates Detection 
condition setting, "**" indicates "Don't care". 

In other words, this SS-bit monitoring section 
12B enables the detection of SS-bit ="10", SS-bit = 
"00", SS-bit = "Don't care" by changing the SS-bit 
normal reception value detection condition by the CNT/ 
CAR setting signal for assuring the verification of 
leading channel, dependent channel reception state 
corresponding to the CONC setting. 

By this composition, this SS-bit monitoring 
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section 12B can respond to the SS-bit monitoring 
method in other network than SONET. For example, it 
can be applied to a transmission system called CEPT 
wherein the leading channel = "10", the dependent 
5 channel = "Don't care" is defined as an SS-bit normal 
reception while in this SONET, leading channel = 
"Don't care", dependent channel = "00" is defined as 
the SS-bit normal reception. 

Thus, in the SS-bit monitoring section 12B 
10 according to this embodiment, by changing the SS-bit 
detection condition to an SS-bit detection condition 
appropriate for the concerned transmission 
system(SONET/CEPT or the like) by the CNT/CAR 
setting signal, it may always detect correct SS-bit 
15 irrespective of transmission system. This greatly 
contributes to the improvement of wide use of the 
present apparatus 5. 

Next, FIG. 15 is a block diagram showing the 
composition in respect of the path through control 
20 section 10. In this FIG. 15, the same symbol as FIG. 2 
refers to the same element as described for FIG. 2 
respectively; in this embodiment, the path through 
control section 10 comprises an AND gate 10A while the 
alarm processing section 23 comprises a JK-FF circuit 
25 23A. 

Here, the AND gate 10A of the path through 
control section 10 takes logical product of the path 
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through mode setting signal and an output from the 
PAIS indication detection section 13 and, upon the 
detection of PAIS indication by the PAIS indication 
detection section 13 during path through mode setting 
5 (during "H" pulse input), informs the PAIS 
transmission control section 9 of this PAIS indication. 

On the other hand, the JK-FF circuit 23A of the 
alarm processing section 23 holds 3 -consecutive PAIS 
indication detection signal from 3-stage protection 
10 section 20 until the PAIS indication is canceled for 
lV informing PAIS transmission control section 9 of this 

: ~ 

?! PAIS indication. 

*f;j By this composition, in this reception pointer 

^ processing section 5, the PAIS detection section 13 and 

Sj 15 3-stage protection section 20 assure the PAIS 

yj indication detection and 3-stage protection as usual 

S transition condition, and such 3-stage protection 

information is input, as transition condition, into the 
JK-FF circuit 23A of the alarm processing section 2 3. As 
20 the result, the PAIS transmission request is output to 
the PAIS transmission control section 9 and the PAIS 
transmission control section 9 performs the PAIS 
indication processing of the main signal. 

At this time, if the path through mode setting 
25 signal is input in the path through control section 10, 
the PAIS indication detection signal output from PAIS 
indication detection section 13 is validated by the 
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AND gate 10A and the request to send as the PAIS 
indication only pointer byte in respect of the main 
signal after pointer changeover is sent to the PAIS 
transmission control section 9 and, as the result, the 
5 PAIS transmission control section 9 executes the PAIS 
indication processing only with the pointer byte. 

In this PAIS indication transmission 
processing by path through mode setting, independent 
of transition state in the reception pointer processing 

0 10 section 5, the PAIS transmission request is output to 

01 the transmission pointer processing section 7 (PAIS 
Ul transmission control section 9) during PAIS indication 

m reception (detection). Moreover, this PAIS indication 

pi 

2° transmission processing by the path through mode 

J, 15 setting is corresponding also to concatenation wherein 

^ frame size setting is set to the STS-3c/STS- 12c , and the 

Q PAIS transmission request is output to the 

transmission pointer processing section 7 (PAIS 
transmission control section 9) individually for leading 
20 channel and dependent channel during PAIS indication 
reception. 

Thus, the reception pointer processing section 
5 may output the PAIS transmission request (PAIS state 
indication detection signal) as it is to the outside upon 
25 detection of PAIS indication by the PAIS indication 
detection section 13 allowing to inform rapidly the 
outside of detected PAIS indication contributing 
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enormously to the improvement of the maintenance and 
operation reliability of the whole SDH transmission 
network. 

Next, FIG. 16(a) and FIG. 16 (b) are diagrams 
5 respectively illustrating the state transition of 
dependent channel in reception pointer detection by the 
pointer processing section 11. Here, the pointer 
processing section 11 requires, as mentioned before, 2 
types of transition of leading channel and dependent 
10 channel according to the CONC setting, however, 
according to this embodiment, state transition as shown 
Y! in these FIG. 16(a) and FIG. 16 (b) is achieved at the 

moment of dependent channel setting. 

In other words, in this embodiment, by adding 
15 a new transition condition from the PAIS to the CONC 
shown by ® in FIG. 16(a) and FIG. 16 (b), in the PAIS 
state, it transits to the CONC state independent of the 
reception state of the dependent channel upon the 
detection of the NDF enable in the pointer detection 
20 processing by the STS-1 corresponding to the leading 
channel of the time when frame kind (CONC setting) is 
STS-12c/3c. 

FIG. 17 is a block diagram showing the 
composition of the pointer processing section 11 in 
25 respect of the state transition processing. In this FIG. 
17, the same symbol as FIG. 6 refers to the same 
element as described for FIG. 6 respectively; 36' is an 
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OR gate corresponding to the OR gate 36 shown in FIG. 
6 while 63 is a leading channel NDF enable detection 
section for detecting the NDF enable for the STS-1 data 
corresponding to the leading channel of the time when 

5 frame kind (CONC setting) is set to STS-12c/3c and 
corresponds to the part comprising NDF enable 
detection section 19, the AND gates 28, 33 mentioned 
before for FIG. 6 and 64 is a one input inversion type 
AND gate composed to, upon detection of the NDF enable 

10 for the leading channel by the leading channel NDF 
enable detection section 63 in the PAIS state, mask 
PAIS indication detection signal detected by the PAIS 
indication detection section 13 with the inverted signal 
thereof. 

15 By this composition, in this pointer processing 

section 11, at the normal state, if the PAIS indication 
detection signal is detected for 3-consecuti ve frame 
through the PAIS indication detection section 13 and 
3-stage protection section 20, the JK-FF circuit 38 

20 delivers the PAIS state signal to transit to the PAIS 
state . 

In this state, for example, if the CONC 
indication (or invalid pointer) is detected for 3 (or 8) 
consecutive frames through the CONC indication 
25 detection section 14, 3-stage protection section 21 (or 
invalid pointer detection section 15 and 8-stage 
protection section 22), such detection signal is 
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delivered to K input of the JK-FF circuit 38 through 
the OR gate 36'for clearing hold information of the 
JK-FF circuit 38 in a way to cancel the PAIS state. 

Also, when the NDF enable is detected for the 
5 leading channel by the leading channel NDF enable 
detection section 63, the hold information of the JK-FF 
circuit 38 is cleared through the OR gate 36' in a way 
to cancel the PAIS state and in this case, the PAIS 
indication detection signal is masked by the AND gate 
10 64 for clearing protection count for 3-stage protection 
f! section 20. 

^ Namely, in the reception pointer processing 

03 section 5, when the reception transmission frame 

h comprises a leading channel and a dependent channel 

H 

Ci 15 linked to this leading channel, during PAIS state 

Li processing, upon reception of the NDF enable, the PAIS 

^ state of both the leading channel and the dependent 

channel is canceled. 

As the consequence, such problem that a part 
20 (dependent channel) in data to be considered as one 
frame remains in the AIS state, even when the AIS state 
indication has been canceled, can surely be prevented 
assuring always a correct PAIS state processing 
independently of the frame composition (CONG setting) 
25 of the transmission frame in a way to improve the 
reliability of this apparatus 5. 

Moreover, at this time, upon the reception of 
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the NDF enable, the AND gate 64 invalidates the PAIS 
indication detection signal output from the PAIS 
indication detection section 13 and invalidates the 
reception itself of PAIS state indication for cancelling 

5 more securely PAIS state of the leading channel and the 
dependent channel in a way to assure the PAIS state 
processing more correctly. 

Next, FIG. 18 is a block diagram showing the 
composition of the reception pointer processing section 

10 5 in respect of higher order group alarm function. In 
this FIG. 18, the same symbol as FIG. 2 refers to the 
same element as described for FIG. 2 respectively; 
however, according to this embodiment, the 
transmission pointer processing section 7 includes as 

15 the pointer byte insertion section 7-6, a pointer 
insertion section 71 and a PAIS generation section 72, 
while the PAIS transmission control section 9 includes 
an OR gate 9-1 for taking logical sum of the PAIS state 
signal and the LOP state signal. 

20 In this reception pointer processing section 5 

shown in FIG. 18, the PAIS state signal or the LOP state 
signal detected through the pointer processing section 
11 and the alarm processing section 23 is output to the 
transmission pointer processing section 7 through the 

25 OR gate 9-1 of the PAIS transmission control section 9. 
In the transmission pointer processing section 7, based 
on received PAIS state signal or the LOP state signal or 
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the pointer insertion section 71 and the PAIS 
generation section 72 convert the main signal data after 
the clock changeover processing in the clock changeover 
section 6 to the PAIS state. 
5 Upon the reception of the LOS, the LOF, the 

MS-AIS or other higher order group alarm detected at 
the reception end of the transmission line frame also, 
in the same way as the above processing, the 
transmission pointer processing section 7 assures the 
10 PAIS transmission processing; however, in this 
embodiment, upon the reception of higher order group 
alarm, the processing state by the pointer processing 
section 11 of reception pointer processing section 5 is 
compulsorily transited to the PAIS state by a control 
15 operation including asynchronous reset for controlling 
the PAIS transmission. 

FIG. 19 is a block diagram showing the 
composition of the pointer processing section 11 in 
respect of higher order group alarm function according 
20 to this embodiment. In this FIG. 19, the same symbol as 
FIG. 6 refers to the same element as described for FIG. 
6 respectively; 73 is an FF circuit, 74, 75 are 
respectively OR gate, 76, 80 are respectively AND gate, 
77, 81 are respectively latch section (FF circuit) and 78, 
25 79 are respectively one input inversion type AND gate. 

Here, the FF circuit 73 latches the received 
higher order group alarm information according to the 
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frame cycle latch pulse (timing different from pointer 
byte reception cycle) while the OR gate 74 takes a 
logical sum of this higher order group alarm 
information latched by the FF circuit 73 and an output 
5 from the PAIS indication detection section and the OR 
gate 75 takes logical sum of output from 3-stage 
protection section 20 and output from the FF circuit 73. 

The AND gate 76 takes a logical product of an 
output from the PAIS indication detection section 13 
□ 10 and an output from the OR gate 75 while the latch 

01 section 77 corresponding to the JK-FF circuit 38 shown 

Ul in FIG. 6 latches an output (PAIS indication detection 

Lib 

jj] signal) of the AND gate 76; here, upon the reception of 

m 

7" the higher order group alarm information PAIS 

r; 15 indication detection signal is latched (SET) 

compulsorily (asynchronously). 

yj 

O The AND gate 78 takes logical product of 

normal pointer indication detection signal (detected by 
the normal pointer 3 - consecutive agreement detection 

20 section 19), the LOP detection signal (detected through 
invalid pointer detection section 15, 8-stage protection 
section 22) or the CONC indication detection signal 
(detected by CONC indication detection section 14) and 
an inverted output of the FF circuit 73 in a way to 

25 validate the 3 types of detection signal only when 
higher order group alarm information is not received. 

The AND gates 79 takes a logical product of the 
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respective detection signals after 3-stage or 8-stage 
protection and the inverted output from the FF circuit 
73 and its output is also validated only when higher 
order group alarm information is not received. 
5 Moreover, the AND gate 80, taking logical product of 
the normal pointer indication detection signal, the LOP 
detection signal or the CONC indication detection 
signal and an output of the AND gate 79, validates 
normal pointer indication detection signal, the LOP 
10 detection signal or the CONC indication detection 
signal only when the higher order group alarm 
information is not received. 

The latch section 81 corresponding to the 
JK-FF circuit 40 shown in FIG. 6 latches the validated 
15 LOP detection signal; here, upon the reception of the 
higher order group alarm information, the latched LOP 
detection signal is reset comp ulsorily . 

In the pointer processing section 11 composed 
as mentioned above, upon the reception of the higher 
20 order group alarm information, the latch section 77 is 
set asynchronously while the latch section 81 is reset 
asynchronously to transit to the PAIS state 
compulsorily. At this time, the FF circuit 73 latches 
the received higher order group alarm information at 
25 frame cycle latch pulse (timing different from pointer 
byte) and synchronous set of 3-stage protection 
section 20 and synchronous reset of protection section 
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19B, 21, 22 other than the PAIS is respectively 
performed by this latched alarm information. 

To be more specific, upon the reception of the 
higher order group alarm information, "H" pulse is 
5 compulsorily input (written) in the 3-stage protection 
section 20 for the PAIS by forward OR gate 74 and " L " 
pulse is input in the protection sections 19B, 21, 22 for 
other than the PAIS compulsorily by the forward AND 
gate 78. Meanwhile, the output from the 3-stage 
10 protection section 20 is fixed to "H" by the rearward OR 
01 gate 75 and the output from the protection section 19B, 

U1 21, 22 is fixed to "L" by the AND gate 79 so as to prevent 

03 erroneous information from propagating to the 

s" rearward latch section 77, 81. 

?1 15 In other words, upon the reception of the 

f 8 * higher order group alarm information about the 

S received transmission frame by the pointer processing 

section 11, the reception pointer processing section 5 
transits compulsorily to the PAIS sate so as to put the 
20 reception pointer processing state same as the PAIS 
reception state. As the consequence, reception 
pointer processing is also put into the PAIS state with 
alarm processing allowing to securely prevent such 
problem that the reception pointer processing is 
25 executed during PAIS alarm processing resulting in 
unstable pointer processing, so as to contribute 
significantly to the improvement in releability of this 
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apparatus 5. 

Note that the higher order group alarm 
processing function is particularly effective when 
respective protection section 19B, 20 to 22 is composed 
5 of a circuit deprived of asynchronous set/reset of the 
RAM or the like. 

Next, FIG. 20 is a block diagram showing the 
detailed composition of a pointer value updating 
section 24 mentioned before for FIG. 2. As shown in 
10 this FIG. 20, the pointer value updating section 24 
~ 3 according to this embodiment comprises a frame 

counter 24-1, an active pointer latch section 24-2, a 
W selector (SEL) 24-3, 24-4, an adder-subtracter (± 1) 

H 24-5, and active pointer value control section 24-6. 

G 15 Here, the frame counter 24-1 is a data counting 

f j counter operating synchronized with input frame pulse 

J! for outputting updating timing pulse of the active 

pointer value for the active pointer latch section 24-2 
at a constant interval. This timing pulse is the pulse 
20 of frame cycle positioned after the pointer byte on the 
frame data. 

The active pointer latch section 24-2 latches 
pointer value selected by the selector 24-3 as the active 
pointer value by respective channel (STS-1 frame) 
25 while the selector 24-3 selects the pointer value of the 
active pointer value up to the previous frame ± 1 and 
reception pointer value for selecting the data of active 
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pointer value up to the previous frame ± 1 by the 
adder-subtracter 24-5 upon the reception of the 
INC/DEC indication and selecting the reception pointer 
value upon the reception of normal pointer 3- 
5 consecutive agreement or upon NDF enable reception. 

Moreover, the selector 24-4 selects data from 
the adder-subtracter 24-5 and data "0" or "782" from the 
active pointer value control section 24-6 for selecting 
data "0" from the control section 24-6 as a new active 
10 pointer value upon reception of the INC indication when 
the present active pointer value is "782" and for 
ji selecting data "782" from the control section 24-6 as a 

new active pointer value upon reception of the DEC 
indication when the present active pointer value is "0". 
15 For this purpose, the control section 24-6 

comprises, as shown in this FIG. 20, decoders 24-7, 24-9 
and AND gates 24-8, 24-10. When the previous frame 
active pointer value "782" read out from the active 
pointer latch section 24-2 is decoded by the decoder 24-7, 
20 upon the reception of INC indication, the AND gate 24-8 
outputs data "0" and when the previous frame active 
pointer value "0" is decoded by the decoder 24-9, upon 
the reception of DEC indication, the AND gate 24-10 
outputs data "782". 
25 By the above composition, in the pointer value 

updating section 24 according to this embodiment, the 
active pointer value variation control ( ± 1) upon 
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reception of the INC/DEC indication, the active pointer 
value continuous control upon reception of the normal 
pointer ^-consecutive agreement (select reception 
pointer value), the active pointer value "782"^ "0'7"0" 

5 — ► "782" updating control upon reception of the INC/DEC 
indication or the like may be performed serially in 
common to respective channel. 

This allows to perform serially the active 
pointer value updating processing with the 

10 transmission rate (78 Mbps) of the received 
transmission frame (8 STS-12 serial data) permitting to 
perform rapidly the active pointer value updating 
processing without separating the received 
transmission frame by STS-1 frame and to improve 

15 substantially the processing capacity of this apparatus 
5. 

Moreover, as an offset counter 155, an 
updating timing generation section 163 or the like of a 
pointer value updating section 120 shown for instance 

20 in FIG. 33 are unnecessary, the scale of the active 
pointer value updating circuit in serial pointer 
processing composition can be miniaturized. 

Next, FIG. 21 is a block diagram showing the 
composition of the CONC judgment section 25 

25 mentioned before for FIG. 2. As shown in this FIG. 21, 
the CONC judgment section 25 according to this 
embodiment comprises an STS-12c transition condition 
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detection section 25-1, an STS-3c transition condition 
detection section 25-2, an STS-1 transition condition 
detection section 25-3 and a CONC determination 
section 25-4, 

5 Here, in the respective detection section 

(identification condition setting section) 25-1 to 25-3 is 
set the identification condition (transition condition) 
for each frame composition of the received transmission 
frame (STS-12) while the CONC determination section 
□ 10 (frame composition determination section) 25-4 

m determines that the received transmission frame be of 

yi frame composition (STS- l/3c/12c) corresponding to the 

identification condition if various pointer detection 
y * results in the pointer processing section 11 satisfy 

*r* 15 the identification condition in the detection section 

H 25-1 to 25-3 and, in this embodiment, whether the 

O received transmission frame satisfies the transition 

condition or not is judged based on respective detection 
state of normal pointer 3 -consecutive agreement, LOP, 
20 PAIS indication, CONC indication. 

Now, the transition condition shall be 
described in detail. 

FIG. 22 (a) and FIG. 22(b) are respectively 
state transition diagrams illustrating frame size 
25 (frame composition) identification processing and, here, 
the concatenation state transition for identifying path 
kind of 12 channel data in the received STS-12 frame 
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will be described. 

First, in the concatenation identification 
processing of 12 x STS-1 capacity, as shown in FIG. 22 
(a), 3 states, the STS-12c, the STS-3c, the STS-1 may 
exist and there are as much transition condition to 
respective states. Here, the transition condition ® 
to ® marked by arrows (D to ® in FIG. 22(a) shall 
be described. 

Transition condition (D : corresponds to the 
transition from an STS-3c/STS-l state to an STS-12c 
state. In the pointer detection processing of the STS-1 
level corresponding to the leading channel of 12 
channels in total in the STS-12 frame, if the normal 
pointer 3-consecutive agreement reception state is 
satisfied with the leading channel and the 
concatenation indication 3-frame consecutive reception 
state is satisfied with remaining 11 channels, 
dependent channel, the transition to the STS-12c is 
realized. 

Transition condition ® : corresponds to the 
transition from an STS-1 state to an STS-3c state. In 
respect of the STS-3c group (3 x STS-1) corresponding 
to 4 x STS-3c which may be contained in 12 channels in 
total, judgment is performed according to the detection 
result by the STS-1 level for each group. If normal 
pointer 3-consecutive agreement reception state is 
satisfied with the leading channel and the 
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concatenation indication 3-frame consecutive reception 
state is satisfied with the dependent 2 channels, the 
transition to the STS-3c is realized. Provided that the 
transition condition ® and this transition condition 
5 (D are satisfied simultaneously, the transition 
condition (D supersedes and this transition condition 
(2) will be invalidated. 

Transition condition ® : corresponds to the 
transition from an STS-3c state to an STS-1 state and 
10 monitors independently respective group of the STS-3c. 

fin 

y, If all channels (3 channels) in the STS-3c group are in 

^ pointer state other than concatenation indication 

2 reception state (NORM, PAIS, LOP), the transition to 

yj 

■ the STS-1 is realized. However, if all channels (3 

SI 15 channels) are in the PAIS state (PAIS, PAIS, PAIS), it 

yj is excluded from this transition condition because it 

m can not be considered as transition to the STS-1 state. 

Transition condition ® : corresponds to the 
transition from the STS-12c state to the STS3c, the 
20 STS-1 state or to the STS-3c,the STS-1 mixed state. In 
the STS-12c state, if 1 or more of the transition 
condition © or transition condition ® is detected, it 
transits to the respective state oftheSTS-3c, the STS-1. 
If the transition condition © is detected in 1 or more 
25 about the STS-3c group, other channels not satisfying 
this transition condition ® transit to the STS-1 state. 

However, when the transition condition ® is 
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detected in the leading group (chOl to ch03) of the 
STS- 3c in the STS-12c group, if neither the transition 
condition (2) nor the transition condition ® is 
satisfied with 3 groups, it may possibly rather error so 
5 the transition is not performed (in other words, if the 
transition condition ® and transition condition © 
are satisfied simultaneously, the transition condition 
(D precedes). The respective transition conditions ® 
to ® are summarized in FIG. 22 (b). 
41 io The CONC judgment section 25 assures the 

M> CONC judgment based on the NORM indication, the 

PAIS indication, the CONC indication detected 
m independently for 12 channels in the pointer processing 

L section 11 and the LOP detected according to these 

^ 15 NORM indication, the PAIS indication, the CONC 

y indication. 

O To be more specific, as shown in FIG. 23, the 

pointer processing section 11 detects the PAIS, the 
CONC, the NORM pointer state according to the 

20 respective detection results of the NDF-bit monitoring 
section 12A, the SS-bit monitoring section 12B, 10-bit 
pointer value monitoring section 12C. The PAIS 
indication detection section 13, 3-stage protection 
section 20 consider as the PAIS state when the PAIS 

25 indication is received for 3-consecuti ve frame. The 
CONC indication detection section 14, 3-stage 
protection section 21 consider as the CONC state when 



95 




concatenation indication 3-frame consecutive reception 
state is satisfied. 

Normal pointer indication detection section 
(AND gate) 19A, 3-stage protection section 19B consider 

5 as the NORM state when normal pointer indication 3- 
frame consecutive reception state is satisfied. In this 
embodiment, when state other than the PAIS indication, 
the normal pointer indication, the CONC indication on 
the pointer byte is received for 8 -consecutive frame, as 

10 it is considered as the LOP state for concatenation 
processing, the CONC judgment section 25 is provided 
with the LOP detection section 25-5. 

As shown for example in FIG. 28, this LOP 
detection section 25-5 is composed using 3-input NOR 

15 gate 25-6 and 8-stage protection section 25-7 for 
delivering LOP detection signal when reception state 
other than PAIS (PAIS indication 3-frame consecutive 
reception), CONC (CI indication 3-frame consecutive 
reception), NORM (normal pointer indication 3-frame 

20 consecutive reception) in respect of the reception 
pointer is detected for 8-consecutive frame. 

More particularly, the transition condition 
detection section 25-1 is composed using, as shown in 
FIG. 24 for example, a 12-input AND gate 82 for 

25 detecting transition condition to the STS-12c. This 
AND gate 82 takes a logical product of the leading 
channel (chOl) NORM state reception and the 



dependent channel (ch02 to chl2) CONC state reception 
for detecting transition condition (S12C) to the STS- 
12c. 

The transition condition detection section 
5 25-2iscomposedusing, as shownin FIG. 25forexample, 
4 AND gates 83A to 83D for detecting the transition 
condition (S3C1, S3C2, S3C3, S3C4) to the STS-3c 
individually for respective STS-3c group according to 
the logical product of the' leading channel (chOl, ch04, 
10 ch07, chlO) NORM state reception and the dependent 
channel CONC state reception of the STS-3c group in 
STS-12c. 

The transition condition detection section 
25-3 is composed, as shown in FIG. 26, using OR gates 

15 84A to 84C, 85A to 85C, 86A to 86C, 87A to 87C, NAND 
gates 84D to 87D, AND gates 84E to 87E for detecting 
the transition condition to the STS-1; the OR gates 84A 
to 87A detect other than the CONC indication state of 
channel (chOl, ch04, ch07, chlO) corresponding to the 

20 leading channel of the STS-3c group and the OR gates 
84B to 87B, 84C to 87C detect also other than the CONC 
indication state of the dependent channel for detecting 
the STS-1 transition condition (SlXl, SlX2, S1X3, 
S1X4), absence of the CONC indication state in all 

25 channels by the AND gates 84E to 87E by the STS-3c 
group based on these results. 

However, if all channels in the STS-3c group 
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are in the PAIS reception state, as transition to the 
STS-1 state is invalidated, the NAND gates 84D to 87D 
detect the PAIS reception state of all channels while the 
AND gates 84E to 87E control output. 
5 As shown in FIG. 27, the CONC determination 

section 25-4 is composed using the OR gates 88A to 88C, 
one input inversion type AND gates 89A to 89C, 90A to 
90C, 92A, JK-FF circuits 91A to 91C for detecting the 
actual reception pointer state along the transition 

10 condition (D to ® from control signal to respective 
state detected in the respective setting section 25-1 to 
25-3 to identify the frame composition of reception 
STS-12 frame. Here the AND gate 92A controls for 
preceding the STS-12c transition condition (masks 

15 STS- 3c identification signal) when the STS-12c and 
the STS-3c are detected simultaneously. 

Thus, in the CONC judgment section 25, CONC 
determination section 25-4 identifies easily the frame 
composition of received transmission frame by 

20 determining which transition condition is met by the 
received transmission frame based on transition 
condition detection results in respective transition 
condition detection section 25-1 to 25-3 allowing to 
realize always a correct automatic identification of the 

25 frame composition of the received transmission frame. 

In the CONC determination section 25-4, if any 
one of 4 x (STS-3c)/4 x (3 x STS-1) satisfies the 
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transition condition, the STS-12c state is canceled 
while if any one of 1 x STS-12c/l x (3 x STS-1) satisfies 
the transition condition, the STS-3c state is canceled. 

Also, if any one of 3 x (STS-3c)/4 x (3 x STS- 
5 1) satisfies the transition condition, STS-12c state is 
canceled. 

In other words, if the state in which a first 
identification condition is satisfied in the transition 
condition detection section 25-1 to 25-3 transits to the 

10 state in which a second identification condition is 
satisfied, the CONC determination section 25-4 
determines that the received transmission frame is of 
the frame composition corresponding to the second 
identification condition and, cancels the determination 

15 result under the first identification condition. 

As the consequence, a plurality of 
determination results are never generated in 
duplication assuring, always, only one confirmation 
and judgment of the frame composition of the received 

20 transmission frame is generated to improve enormously 
the identification processing reliability. 

Thus, different from a pointer detection 
processing by the frame size setting which has been 
nothing but external setting, the reception pointer 

25 processing section 5 according to this embodiment 
allows to detect pointer value precisely corresponding 
to respective size (STS - 1 2c/STS -3c/STS - 1) through the 
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automatic identification of frame size according to the 
received pointer value, even when connected frame size 
varies. 

On the other hand, time-divisional processing 
(serial processing) of input data on the bit rate allows 
to reduce frame scale and power consumption and to 
simplify the circuit. Moreover, the state transition 
equivalent to the state transition by the normal STS- 
1 level transition condition is realized under the 
transition condition of frame state for input date 
wherein the frame kind (size) is concatenation (STS- 
12c/STS-3c level or the like) state. 
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